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>$EVWUDFW@
)ORRGVDUHWKHPRVWFRPPRQW\SHRIGLVDVWHUJOREDOO\UHVSRQVLEOHIRUDOPRVWGHDWKV
WKHODVWGHFDGHDORQHORZYHUVXVKLJKLQFRPHFRXQWULHV7KLVUHYLHZDVVHVVHGUHFHQW
HSLGHPLRORJLFDOHYLGHQFHRQWKHLPSDFWVRIIORRGVRQKXPDQKHDOWK3XEOLVKHGDUWLFOHV
RQWKHTXDQWLWDWLYHUHODWLRQVKLSEHWZHHQIORRGVDQGKHDOWKZHUHV\VWHPDWLFDOO\
UHYLHZHGUHOHYDQWHSLGHPLRORJLFDOVWXGLHVZHUHLGHQWLILHG+HDOWKRXWFRPHVZHUH
FDWHJRUL]HGLQWRVKRUWDQGORQJWHUPDQGZHUHIRXQGWRGHSHQGRQWKHIORRGFKDUDFWHULVWLFV
DQGSHRSOH’sYXOQHUDELOLW\,WZDVIRXQGWKDWORQJWHUPKHDOWKHIIHFWVDUHFXUUHQWO\QRWZHOO
XQGHUVWRRG0RUWDOLW\UDWHVZHUHIRXQGWRLQFUHDVHE\XSWRLQWKHILUVW\HDUSRVWIORRG
$IWHUIORRGVLWZDVIRXQGWKHUHLVDQLQFUHDVHGULVNRIGLVHDVHRXWEUHDNVVXFKDV+HSDWLWLV(
JDVWURLQWHVWLQDOGLVHDVHDQGOHSWRVSLURVLVSDUWLFXODUO\LQDUHDVZLWKSRRUK\JLHQHDQG
GLVSODFHGSRSXODWLRQV3V\FKRORJLFDOGLVWUHVVLQVXUYLYRUVSUHYDOHQFHWRWZR
\HDUVSRVWIORRGFDQDOVRH[DFHUEDWHWKHLUSK\VLFDOLOOQHVV7KHUHLVDQHHGIRUHIIHFWLYH
SROLFLHVWRUHGXFHDQGSUHYHQWIORRGUHODWHGPRUELGLW\DQGPRUWDOLW\6XFKVWHSVDUH
FRQWLQJHQWXSRQWKHLPSURYHGXQGHUVWDQGLQJRISRWHQWLDOKHDOWKLPSDFWVRIIORRGV*OREDO
WUHQGVLQXUEDQL]DWLRQEXUGHQRIGLVHDVHPDOQXWULWLRQDQGPDWHUQDODQGFKLOGKHDOWKPXVWEH
EHWWHUUHIOHFWHGLQIORRGSUHSDUHGQHVVDQGPLWLJDWLRQSURJUDPV
.H\ZRUGV0H6+IORRGKHDOWKGLVHDVHZRXQGVDQGLQMXULHVGHDWK 
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 ,1752'8&7,21
,QWKHWHQ\HDUVSULRUWRIORRGLQJKDVEHHQWKHPRVWFRPPRQW\SHRIGLVDVWHUJOREDOO\
UHVSRQVLEOHIRUDOPRVWKDOIRIDOOYLFWLPVRIQDWXUDOGLVDVWHUVDQGIRUHFRQRPLFORVVHVRI
QHDUO\86WULOOLRQ(0'$7)ORRGLQJHYHQWVDUHH[SHFWHGWRLQFUHDVHLQ
IUHTXHQF\DQGLQWHQVLW\GXHWRULVLQJVHDOHYHOVDQGPRUHIUHTXHQWDQGH[WUHPHSUHFLSLWDWLRQ
HYHQWV,3&&5DPLQDQG0F0LFKDHO,QDGGLWLRQLQFUHDVLQJOHYHOVRI
XUEDQL]DWLRQPHDQWKDWPRUHSHRSOHZLOOEHH[SRVHGWRIORRGLQJHYHQWV'XHWDO
,WLVWKRXJKWWKDWIORRGVZLOOLQFUHDVHWKHJOREDOEXUGHQRIGLVHDVHPRUELGLW\PRUWDOLW\VRFLDO
DQGHFRQRPLFGLVUXSWLRQVDQGZLOOSODFHDFRQWLQXLQJVWUHVVRQKHDOWKVHUYLFHVHVSHFLDOO\LQ
ORZUHVRXUFHFRXQWULHV,WLVLQWKHVHFRXQWULHVZKHUHPRVWPDMRUIORRGVRFFXUDQGZKHUH
YXOQHUDELOLW\LVWKHKLJKHVW$ED\DHWDO$KHUQHWDO$VVDQDQJNRUQFKDLHWDO
)XQGWHUHWDO+HDOWKFRQVHTXHQFHVRIIORRGVGHSHQGRQJHRJUDSKLFDQGVRFLR
HFRQRPLFIDFWRUVDVZHOODVWKHEDVHOLQHYXOQHUDELOLW\RIWKHSRSXODWLRQVDIIHFWHG
$KHUQHWDO'XHWDO7KHFKDUDFWHULVWLFVRIIORRGVDQGWKHLUVLJQLILFDQWLPSDFW
RQKXPDQKHDOWKRYHUWKHODVWGHFDGHKDYHEHHQH[DPLQHGLQHSLGHPLRORJLFDOVWXGLHV
FRQGXFWHGLQERWKKLJKDQGORZUHVRXUFHFRXQWULHV$GGLWLRQDOO\UHYLHZVRIHSLGHPLRORJLFDO
$KHUQHWDODQGRWKHU'XHWDOHYLGHQFHRIIORRGUHODWHGKHDOWKLPSDFWVKDYH
EHHQFRQGXFWHG+RZHYHUWKHUHUHPDLQVDQHHGWRLPSURYHWKHXQGHUVWDQGLQJRI³WKHKHDOWK
ULVNVLQGLIIHUHQWVHWWLQJVDQGRIWKHVRFLDODQGFXOWXUDOPRGLILHUVRIWKRVHULVNV´$KHUQHWDO
SORQJHUWHUPKHDOWKLPSDFWVRIIORRGV$KHUQHWDO&DUUROOHWDO
0LORMHYLFHWDODQGHIIHFWLYHPHWKRGVWRPLWLJDWHWKHVHLPSDFWV
7KHDLPVRIWKLVSDSHUDUHWZRIROG
 7RDGGWRH[LVWLQJLQWHUQDWLRQDOHYLGHQFHRIWKHLPSDFWVRIIORRGVRQKXPDQKHDOWK
$KHUQHWDO'XHWDOE\UHYLHZLQJWKHUHFHQWOLWHUDWXUH
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 7RLGHQWLI\NQRZOHGJHJDSVLQUHVHDUFKDQGSUDFWLFHWRLPSURYHKHDOWKRXWFRPHVIRU
IORRGLPSDFWHGFRPPXQLWLHV
 0$7(5,$/$1'0(7+2'6
$OLWHUDWXUHVHDUFKXVLQJ0HGOLQH3URTXHVW,QIRUPLWDQG6FLHQFH'LUHFWZDVFRQGXFWHGLQ
6HSWHPEHU:HOLPLWHGWKHVHDUFKWRSHHUUHYLHZHGDUWLFOHVLQ(QJOLVKSXEOLVKHG
EHWZHHQZKHQWKHUHYLHZRI$KHUQDQGFROOHDJXHVZDVSXEOLVKHGDQG,Q
0HGOLQHDFRPELQDWLRQRIWHUPVGHILQLQJH[SRVXUHIORRGDQGIORRGOLNHHYHQWVDQGKHDOWK
RXWFRPHZHUHXVHG7DEOHLQNH\ZRUGWLWOHDEVWUDFWDQG0HGLFDO6XEMHFW+HDGLQJV
0H6+1DWLRQDO/LEUDU\RI0HGLFLQH6HDUFKWHUPVIRUWKHRWKHUWKUHHGDWDEDVHVLQFOXGHG
IORRGDQGDVHOHFWHGIHZKHDOWKRXWFRPHV,QDGGLWLRQWROLPLWVVHWIRU0HGOLQHWKHVH
VHDUFKHVZHUHOLPLWHGE\VXEMHFWFODVVLILFDWLRQDQGVRXUFHVH[FOXGLQJGLVFLSOLQHVQRWUHODWHG
WRSXEOLFKHDOWK7KHLQLWLDOVHDUFKJHQHUDWHGUHIHUHQFHVIRUZKLFKDEVWUDFWVZHUHUHYLHZHG
WRH[FOXGHDQ\VWXGLHVZKLFKFOHDUO\GLGQRWPHHWWKHLQFOXVLRQFULWHULDGHILQHGDV
HSLGHPLRORJLFDOVWXG\UHODWHGWRIORRGVDVRSSRVHGWRRWKHUQDWXUDOGLVDVWHUVGHVFULELQJ
KHDOWKLPSDFWVUDWKHUWKDQRWKHUIORRGLPSDFWVLHH[FOXGHGHPHUJHQF\SUHSDUHGQHVVRU
PDQDJHPHQWVWDWLVWLFDOPRGHOOLQJRIULVNPHWKRGVWRDVVHVVH[SRVXUHVWUDWHJLHVWRLPSURYH
FRPPXQLW\UHVLOLHQFH)XOOWH[WVRIWKHUHPDLQLQJDUWLFOHVZHUHWKHQFULWLFDOO\UHYLHZHGE\
WKHILUVWDXWKRU)LJXUH
 5(68/76
7KHLQLWLDOVHDUFKJHQHUDWHGSRWHQWLDOO\UHOHYDQWUHIHUHQFHV)LJXUH$IWHUUHPRYLQJ
GXSOLFDWHVDQGDUWLFOHVQRWUHODWHGWRIORRGLPSDFWEDVHGRQUHYLHZRIWKHDEVWUDFW
UHIHUHQFHVZHUHLGHQWLILHGIRULQFOXVLRQ8SRQIXUWKHUUHYLHZUHIHUHQFHVQRWPHHWLQJ
LQFOXVLRQFULWHULDZHUHH[FOXGHG7KHIXOOWH[WRIDOOUHPDLQLQJVWXGLHVZHUHFULWLFDOO\
DQDO\VHGDQGWKHNH\HSLGHPLRORJLFDOVWXGLHVZHUHLQFOXGHGLQWKHUHYLHZ7DEOH
5HSRUWHGKHDOWKRXWFRPHVRIIORRGVZHUHGLYLGHGLQWRVKRUWWHUPDQGORQJHUWHUP
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6KRUWWHUPKHDOWKRXWFRPHVRIIORRGV
 Mortality due to drowning and acute trauma.  )ORRGVDUHHVWLPDWHGWRKDYHFDXVHG
DOPRVWGHDWKVJOREDOO\RYHUWKHODVW\HDUV(0'$70RVWIORRGUHODWHG
IDWDOLWLHVKDYHRFFXUUHGLQUHVRXUFHSRRUFRXQWULHVDQGFRPPXQLWLHVSULPDULO\GXHWRJUHDWHU
YXOQHUDELOLW\WRGLVDVWHUVDQGSRRUGLVDVWHUPDQDJHPHQWV\VWHPV$KHUQHWDO7KH
&HQWUHIRU5HVHDUFKRQ(SLGHPLRORJ\RI'LVDVWHUVHVWLPDWHVWKHUDWLRRIGHDWKVUHODWHGWR
IORRGVLQ\HDUV±LQGHYHORSLQJYHUVXVKLJKUHVRXUFHUHJLRQVZRUOGZLGHWREHDOPRVW
WR(0'$7  3URILOHVRIIDWDOLWLHVYDU\EDVHGRQWKHFKDUDFWHULVWLFVRIWKHIORRG
DQGSHUVRQDOYXOQHUDELOLW\7KHPDMRULW\RILPPHGLDWHIDWDOLWLHVRFFXULQIODVKDQGFRDVWDO
IORRGVRIWHQGXHWRGURZQLQJDQGDFXWHWUDXPD%UXQNDUGHWDO+DLQHVHWDO
-RQNPDQDQG.HOPDQ5DJDQHWDO:+2)ORRG7HFKQLFDO+D]DUG6KHHW
+LVWRULFDOO\LHIORRGVLQWKH1HWKHUODQGVIORRGVLQ-DSDQIORRGVLQ
/RXLVLDQDWKHKLJKHVWOHYHOVRIIORRGLQGXFHGPRUWDOLW\RFFXUUHGQHDUEUHDFKHVDQGLQDUHDV
ZKHUHIORRGZDWHULVGHHSDQGVZLIW%UXQNDUGHWDO-RQNPDQQHWDO
3DWWHUQVRIIDWDOLWLHVGLIIHUEHWZHHQORZDQGKLJKLQFRPHFRXQWULHVDQGEHWZHHQ(DVWHUQDQG
:HVWHUQFXOWXUHVGHSHQGLQJRQHQYLURQPHQWDOVRFLRHFRQRPLFDQGFXOWXUDOIDFWRUV6KLPLHW
DO<HRDQG%ORQJ,QORZLQFRPHFRXQWULHVWKRVHDWKLJKHUULVNRIIORRG
UHODWHGGHDWKWHQGWREHIURPHWKQLFPLQRULWLHVZKRDUHSRRUOLYHRQIORRGSODLQVDQGLQ
XQVWDEOHGZHOOLQJVIHPDOHVDQGWKHYHU\\RXQJDQGHOGHUO\-RQNPDQHWDO<HRDQG
%ORQJ3UDGKDQHWDO,QDIODVKIORRGLQ)LMLWKHULVNIRUIDWDOLW\LQFUHDVHG
DPRQJ,QGLDQIDUPHUVOLYLQJSUHGRPLQDQWO\RQIORRGSODLQVDQGLQJUDVVKXWVDQGFKLOGUHQ
XQGHU\HDUVROG<HRDQG%ORQJ,QDIODVKIORRGLQ1HSDOWKHULVNIRUIDWDOLW\
LQFUHDVHGDPRQJSHRSOHOLYLQJLQKRXVHVFRQVWUXFWHGRIWKDWFKDVRSSRVHGWREULFNUHODWLYH
ULVN55 FRQILGHQFHLQWHUYDO&,DQGWKRVHRIORZVRFLRHFRQRPLF
VWDWXV6(655 &,3UDGKDQHWDO*HQGHUGLIIHUHQFHVZHUH
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DOVRREVHUYHGJLUOVZHUHDWGRXEOHULVNRIIDWDOLW\DVFRPSDUHGWRER\VYHUVXV
DQGDWHDFKDJHJURXSZRPHQZHUHDWDGRXEOHULVNFRPSDUHGZLWKPHQDGMXVWHG
IRUDJH55 &,7KHUHZHUHVWURQJVLPLODULWLHVLQWKHSURILOHVRIIDWDOLWLHV
REVHUYHGLQ1HSDOWRWKRVHREVHUYHGLQ%DQJODGHVKIROORZLQJWKHF\FORQH3UDGKDQHW
DO
5HSRUWVIURPPHGLXPDQGKLJKLQFRPHFRXQWULHVVKRZWKDWWKHHOGHUO\PDOHVDQGSRRU
FRPPXQLWLHVRIFRORXUH[SHULHQFHPRUHIORRGUHODWHGFDVXDOWLHVFRPSDUHGZLWKRWKHU
FRPPXQLWLHV%UXQNDUGHWDO<HRDQG%ORQJ=DKUDQHWDO,QWKHWZR
PRQWKVIROORZLQJKXUULFDQH.DWULQDLQ2UOHDQV3DULVKEODFNVZHUHRYHUUHSUHVHQWHGDPRQJ
IDWDOLWLHVDERYHWKHDJHRIZLWKDPRUWDOLW\UDWHXSWRIRXUWLPHVKLJKHUWKDQWKDWRIZKLWHV
%UXQNDUGHWDO$QDO\VLVRIIORRGUHODWHGFDVXDOWLHVLQ(DVW7H[DVUHYHDOHGWKDWWKH
ULVNIRUGHDWKRULQMXU\LQDFRXQW\LQFUHDVHGE\ZLWKHYHU\XQLWLQFUHDVHLQ
UHSUHVHQWDWLRQRIDVRFLDOO\YXOQHUDEOHSRSXODWLRQ=DKUDQHWDO/DUJHDQG
XQH[SHFWHGIORRGVSXWWKHHOGHUO\ZKRQHHGDVVLVWDQFHZLWKHYDFXDWLRQDQGDFFHVVWRPHGLFDO
VHUYLFHVDQGZKRPD\EHUHOXFWDQWWRDEDQGRQWKHLUKRPHDWJUHDWHUULVNRIKDUPDQGIDWDOLW\
-RQNPDQDQG.HOPDQ<HRDQG%ORQJ$QDO\VHVRIPRUWDOLW\SDWWHUQV
IROORZLQJKXUULFDQHV.DWULQDDQG5LWDVKRZWKDWWKHHOGHUO\ZHUHVLJQLILFDQWO\
RYHUUHSUHVHQWHGDPRQJIDWDOLWLHV%UXQNDUGHWDOZLWKRYHUWKHDJHRIDQG
DOPRVWKDOIRYHUWKHDJHRI-RQNPDQDQG.HOPDQ$WKLUGRIDOOGHDWKVRFFXUUHGLQ
IORRGHGDUHDVLQVLGHUHVLGHQFHVZKLFKZHUHVSDUHGIURPWKHIORRGZDWHU7KRVHIDWDOLWLHVZHUH
GXHWR³GHK\GUDWLRQKHDWVWURNHKHDUWDWWDFNVWURNHRURWKHUFDXVHVDVVRFLDWHGZLWKODFNRI
VXVWDLQLQJPHGLFDOVXSSOLHV´-RQNPDQHWDOS
 Injuries.  1RQIDWDOLQMXULHVWRJHWKHUZLWKH[DFHUEDWLRQRIFKURQLFLOOQHVVDUHWKH
OHDGLQJFDXVHVRIPRUELGLW\DPRQJDIIHFWHGUHVLGHQWVDQGUHOLHIZRUNHUVLPPHGLDWHO\
IROORZLQJIORRGV'LD]6XOOLYHQWHWDO,QMXULHVFDQRFFXUEHIRUHGXULQJDQG
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DIWHUWKHIORRGWKURXJKRXWWKHFOHDQXSSKDVHDQGILQDOO\GXULQJUHSRSXODWLRQ$ED\DHWDO
7KHPRVWFRPPRQUHDVRQVIRUIORRGLQIOLFWHGQRQIDWDOLQMXULHVDUHFXWVIDOOVEHLQJ
VWUXFNE\IDOOLQJGHEULVRUREMHFWVPRYLQJTXLFNO\LQIORRGZDWHU$ED\DHWDO$KHUQ
HWDODQGEHLQJELWWHQRUVWXQJ'LD]6XOOLYHQWHWDO0RWRUYHKLFOH
LQMXULHVVXVWDLQHGGXULQJUHSRSXODWLRQDUHDOVRFRPPRQ6XOOLYHQWHWDO
,QKXUULFDQH+XJR86$DOPRVWRIRYHUSDWLHQWVWUHDWHGLQHPHUJHQF\
GHSDUWPHQWVZHUHKRVSLWDOL]HGIRULQMXULHVUHVHPEOLQJWKHSDWWHUQREVHUYHGLQSUHYLRXV86
KXUULFDQHVLHKXUULFDQH$QGUHZKXUULFDQH2SDO'LD]6XUYHLOODQFH
FRQGXFWHGSRVW.DWULQD5LWDLQ*UHDWHU1HZ2UOHDQVUHFRUGHGRYHUQRQIDWDOLQMXULHV
DPRQJUHVLGHQWVDQGUHOLHIZRUNHUV,QERWKJURXSV\RXQJWRPLGGOHDJHGPDOHVZHUHPRVWDW
ULVNSDUWO\GXHWRWKHIDFWWKDWWKH\ZHUHWKHRQHVPRVWDFWLYHO\SDUWLFLSDWLQJLQWKHUHOLHIDQG
FOHDQXSHIIRUWV6XOOLYHQWHWDO:KLOHSDWWHUQVRILQMXULHVYDULHGEHWZHHQUHVLGHQWV
DQGUHOLHIZRUNHUVLQERWKJURXSVPRVWLQMXULHVRFFXUUHGGXULQJWKHFOHDQXSSKDVHZLWKFXWV
DVWKHOHDGLQJPHFKDQLVPRILQMXU\DQGUHVSHFWLYHO\6XOOLYHQWHWDO$
JUHDWHUQXPEHURIUHVLGHQWVFRPSDUHGWRUHVFXHZRUNHUVZHUHLQMXUHGGXULQJWKHUHSRSXODWLRQ
SHULRGSULPDULO\GXHWRIDOOVYHUVXVDQGPRWRUYHKLFOHFUDVKHVYHUVXV
6XOOLYHQWHWDO
 Toxic exposure.)ORRGZDWHUVPD\DFWDVWULJJHUUHOHDVLQJFKHPLFDOVWKDWDUH
DOUHDG\VWRUHGLQWKHHQYLURQPHQW7R[LFH[SRVXUHUHODWHGKHDOWKLPSDFWVDUHWKHUHIRUH
JUHDWHVWLQSRSXODWLRQVOLYLQJQHDUIORRGLPSDFWHGLQGXVWULDORUDJULFXOWXUDODUHDV(XULSLGRX
DQG0XUUD\)R[HWDO+RZHYHUWKHFDXVDOSDWKZD\EHWZHHQIORRGV
FRQWDPLQDWLRQDQGUHODWHGKHDOWKRXWFRPHVLQDIIHFWHGSRSXODWLRQVLV\HWWREHVFLHQWLILFDOO\
YHULILHG+DLQHVHWDO:+2)ORRGLQJDQGFRPPXQLFDEOHGLVHDVHVIDFWVKHHW)RU
LQVWDQFHDUHYLHZRIORQJLWXGLQDOGDWDRQIORRGUHODWHGFKHPLFDOFRQWDPLQDWLRQLQFLGHQWVLQ
WKH8QLWHG.LQJGRPUHYHDOHGWKDWWKHUHODWLRQVKLSEHWZHHQWKHVHLQFLGHQWVDQGSRSXODWLRQ
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PRUELGLW\DQGPRUWDOLW\UHPDLQVLQFRQFOXVLYH(XULSLGRXDQG0XUUD\,QWKHSDVW
IORRGZDWHUVDQGODQGKDYHEHHQFRQWDPLQDWHGZLWKFDUERQPRQR[LGHSHVWLFLGHVDJULFXOWXUDO
FKHPLFDOVGLR[LQDQGDQXPEHURIKHDY\PHWDOV(XULSLGRXDQG0XUUD\)LIHHWDO
)R[HWDO([SRVXUHWRVXFKFRQWDPLQDQWVLVNQRZQWREHDVVRFLDWHGZLWK
FDQFHUFDUGLRYDVFXODUJDVWURLQWHVWLQDONLGQH\OLYHUDQGQHXURORJLFDOGLVHDVHV(XULSLGRX
DQG0XUUD\)R[HWDO
(OHYDWHGEDVHOLQHVRLOWR[LFLW\QRWDWWULEXWHGWRIORRGVZDVUHVSRQVLEOHIRUHOHYDWHGVRLO
FRQFHQWUDWLRQRIOHDGDQGDUVHQLFIROORZLQJKXUULFDQHV.DWULQDDQG5LWD6FKZDEHWDO
,QWKHZHHNVIROORZLQJWKDWGLVDVWHUWKHPDLQFKDQJHLQWR[LFH[SRVXUHZDVUHODWHGWR
DVKRUWDJHRIHQHUJ\VRXUFHVUHVXOWLQJLQDVHYHQIROGLQFUHDVHLQFDUERQPRQR[LGHDQG
JDVROLQHH[SRVXUHDQGDIROGLQFUHDVHLQH[SRVXUHWRODPSRLO&R[HWDO,QFRUUHFW
XVHRISRUWDEOHSRZHUJHQHUDWRUVGXULQJ.DWULQDZDVUHVSRQVLEOHIRUDPDMRULW\RIFDVHVRI
FDUERQPRQR[LGHSRLVRQLQJLQDIIHFWHGDUHDV&R[HWDO 
 Communicable diseases.  )ORRGVDUHDVVRFLDWHGZLWKDQLQFUHDVHGULVNIRUZDWHU
DQGYHFWRUERUQHGLVHDVHV:+2)ORRGLQJDQGFRPPXQLFDEOHGLVHDVHVIDFWVKHHW+HDOWK
ULVNVDVVRFLDWHGZLWKKDQGOLQJWKHERGLHVRIGHFHDVHGSHRSOHUHPDLQPLQLPDOLIDSSURSULDWH
K\JLHQLFSUHFDXWLRQVDUHWDNHQ/LJRQ0RUJDQ:+2)ORRGLQJDQG
FRPPXQLFDEOHGLVHDVHVIDFWVKHHWDQGWKHUHIRUHZLOOQRWEHUHYLHZHGKHUH7KH:RUOG
+HDOWK2UJDQL]DWLRQ:+2KDVQRWHGWKDWLPPHGLDWHO\IROORZLQJIORRGVGHVSLWHDKLJKHU
ULVNRIFRPPXQLFDEOHGLVHDVHWUDQVPLVVLRQRXWEUHDNVUDUHO\RFFXU:+2)ORRGLQJDQG
FRPPXQLFDEOHGLVHDVHVIDFWVKHHW7KHULVNLQFUHDVHVZKHQLQIUDVWUXFWXUHLVKHDYLO\
LPSDFWHGSRSXODWLRQVDUHGLVSODFHGDQGZDWHUVXSSO\V\VWHPVDUHGDPDJHGOHDGLQJWRWKH
FRQWDPLQDWLRQRIGULQNLQJZDWHUIDFLOLWLHV:+2)ORRGLQJDQGFRPPXQLFDEOHGLVHDVHVIDFW
VKHHW:DWVRQHWDO*HQHUDOO\GLVHDVHVUHVXOWLQJIURPZDWHUFRQWDPLQDWLRQLQFOXGH
FKROHUDGLDUUKHDOGLVHDVHKHSDWLWLV$DQG(OHSWRVSLURVLVSDUDVLWLFGLVHDVHVURWDYLUXV
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VKLJHOORVLVDQGW\SKRLGIHYHU/LJRQ6SHFLILFZDWHUERUQHGLVHDVHVUHODWHGWRIORRGV
LQFOXGHZRXQGLQIHFWLRQVGHUPDWLWLVFRQMXQFWLYLWLVDQGHDUQRVHDQGWKURDWLQIHFWLRQV
:+2)ORRGLQJDQGFRPPXQLFDEOHGLVHDVHVIDFWVKHHW
3.1.5 Water-borne diseases: a) Gastrointestinal diseases.7KHULVNIRUJDVWURLQWHVWLQDO
GLVHDVH*,IROORZLQJIORRGVLVKLJKHULQHQYLURQPHQWVZLWKSRRUK\JLHQHDQGLQDGHTXDWH
SURYLVLRQRIFOHDQGULQNLQJZDWHU:+2)ORRGLQJDQGFRPPXQLFDEOHGLVHDVHVIDFWVKHHW
DQGWKXVJUHDWHVWLQORZLQFRPHFRXQWULHV3RZHUVKRUWDJHVGXULQJIORRGVPD\UHVXOWLQ
LQFUHDVHGULVNIRUZDWHUERUQHGLVHDVH:+2)ORRGLQJDQGFRPPXQLFDEOHGLVHDVHVIDFW
VKHHW7KUHDWVWRKXPDQKHDOWKDOVRH[LVWLQUHODWLRQWRFRQVXPLQJFURSVJURZQRQVRLO
ZKLFKZDVFRQWDPLQDWHGGXULQJIORRGZLWKZDVWHZDWHUPXQLFLSDODQGOLYHVWRFNRSHUDWLRQV
,QWKHODVW\HDUVH[DFHUEDWLRQRIGLDUUKHDOGLVHDVHDQGUHODWHGPRUWDOLW\IROORZLQJIORRGV
KDVEHHQREVHUYHGLQVRPH$IULFDQFRXQWULHV$ED\DHWDO%DQJODGHVKDQG,QGRQHVLD
6FKZDUW]HWDO9ROODDUGHWDO3RVWIORRGUHVHWWOHPHQWRYHUFURZGLQJDQG
FRPSURPLVHGTXDOLW\RIZDWHUDQGK\JLHQHLQ(WKLRSLDFRQWULEXWHGWRDKLJKLQFLGHQFHRI
GLDUUKHDOGLVHDVH$ED\DHWDO7KHIORRGVLQ0R]DPELTXHUHVXOWHGLQDFKROHUD
RXWEUHDN6LGOH\,WKDVEHHQIRXQGWKDWPLOOLRQSHRSOHLQ%DQJODGHVKDUHH[SRVHG
WRGULQNLQJZDWHUWKDWGRHVQRWPHHW:+2VWDQGDUGVDQGIORRGVZKLFKLQXQGDWHRIWKH
ODQGDUHDIRUKDOIRIWKH\HDUH[DFHUEDWHVKRUWDJHRIFOHDQZDWHU6KLPLHWDO,Q
%DQJODGHVKGXULQJWKHIORRGVRIDQGPRVWRIWKHEDGO\DIIHFWHGYLOODJHVVXIIHUHG
LQXQGDWLRQRIWZRWKLUGVRIGULQNLQJZDWHUVRXUFHVDQGRIODWULQHVZKLFKOHGWRGLDUUKHDO
GLVHDVHDQGIHYHULQRYHUKDOIRIWKHDIIHFWHGSRSXODWLRQ6KLPLHWDO
,QKLJKLQFRPHFRXQWULHVWKHULVNRISRVWIORRG*,GLVHDVHRXWEUHDNLVORZKRZHYHULW
LQFUHDVHVZLWKWKHGHSWKRIIORRGLQJ5HDFKHUHWDOFURZGLQJDQGXQK\JLHQLF
FRQGLWLRQV0XUUD\HWDO<HHHWDO)ROORZLQJWKHKXUULFDQHLQWKH8QLWHG
6WDWHVVDPSOHVRIDJULFXOWXUDOVRLOUHYHDOHGFRQWDPLQDWLRQE\IDHFDOZDVWHIURPPXQLFLSDO
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ZDVWHZDWHUDQGOLYHVWRFNRSHUDWLRQV&DVWHHOHWDO$PLQRULQFUHDVHLQ0HGLFDLG
RXWSDWLHQWVHUYLFHXWLOL]DWLRQIRUZDWHUERUQHLOOQHVVZDVREVHUYHG6HW]HUDQG'RPLQR
,QWKHGD\VIROORZLQJ.DWULQDRIDOOVKHOWHUHGHYDFXHHVIHOOLOOGXULQJDQRXWEUHDNRI
QRURYLUXVEDVHGJDVWURHQWHULWLVZKLFKZDVDWWULEXWHGWRRYHUFURZGLQJSRRUVDQLWDWLRQDQG
FRPSURPLVHGKHDOWKOHYHOVRIHYDFXHHV<HHHWDO&RQWDFWZLWKIORRGZDWHUVZDV
DOVRDVVRFLDWHGZLWKDQLQFUHDVHGULVNIRU*,GLVHDVHGXULQJWKHIORRGVLQ*HUPDQ\
6FKQLW]OHUHWDO
b) Hepatitis A and E.  +HSDWLWLV$DQG(WUDQVPLWWHGWKURXJKWKHIDHFDORUDOURXWHE\
LQJHVWLQJFRQWDPLQDWHGIRRGRUZDWHUDUHHQGHPLFLQPDQ\ORZUHVRXUFHFRXQWULHV:DWVRQ
HWDO:+2+HSDWLWLV()DFW6KHHW2XWEUHDNVRI+HSDWLWLV(IROORZLQJIORRGVDUH
IUHTXHQWLQHQGHPLFDUHDVDQGDWWULEXWHGSULPDULO\WRFRQWDPLQDWLRQRIZDWHUVRXUFHVSHUVRQ
WRSHUVRQWUDQVPLVVLRQDFFRXQWVRQO\IRUXSWRRIQHZFDVHV$JJDUZDODQG
.UDZF]\QVNL+HSDWLWLV(RXWEUHDNVDUHRIWHQODUJHSRVLQJDVHYHUHEXUGHQRQWKH
SRSXODWLRQ$JJDUZDODQG.UDZF]\QVNL7KH\PD\EHSDUWLFXODUO\GDQJHURXVIRU
SUHJQDQWZRPHQDVVHHQLQLQ.DXSXU,QGLDZKHUHRXWRIFDVHVRIZDWHUERUQH
YLUDO+HSDWLWLV(RXWRIUHFRUGHGGHDWKVRFFXUUHGDPRQJSUHJQDQWZRPHQFDVHIDWDOLW\
UDWHRI:DWVRQHWDO2XWEUHDNVRI+HSDWLWLV$DUHLQIUHTXHQWEHFDXVHPRVWRI
WKHSRSXODWLRQLQORZUHVRXUFHFRXQWULHVDUHLPPXQH:DWVRQHWDO
c) Respiratory and skin infections.5HSRUWVIURPWKH8QLWHG6WDWHV'LD]DQGIURP
6RXWK$VLD/LJRQUHYHDOHGWKDWXSSHUUHVSLUDWRU\LQIHFWLRQV$5,VZHUHWKHPRVW
FRPPRQW\SHRILQIHFWLRXVGLVHDVHRFFXUULQJDIWHUIORRGV'XULQJWKHIORRGVLQ
(QJODQGUHFXUULQJIOXOLNHV\PSWRPVLQFOXGLQJWKURDWLQIHFWLRQVFRXJKVDQGJHQHUDO
VLFNQHVVZHUHUHSRUWHGE\SHRSOHZKRVHKRPHVKDGEHHQDIIHFWHG&DUUROOHWDO)OX
OLNHV\PSWRPVZHUHDOVRWKHPRVWIUHTXHQWO\UHSRUWHGV\PSWRPVDPRQJVKHOWHUHG
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HYDFXHHVLQWKHGD\VIROORZLQJ.DWULQDVRUHWKURDWRXWRIVXUYH\HGFRXJK
RXWRIVXUYH\HGUXQQ\QRVHRXWRIVXUYH\HG0XUUD\HWDO
%HVLGHVH[DFHUEDWLRQRI$5,VHDUDFKHDQGVNLQUDVKHVDUHFRPPRQSRVWIORRGFRPSODLQWV
5HDFKHUHWDO,QWKHPRQWKIROORZLQJWKHIORRGVLQ7KDLODQGRXWRI
SDWLHQWVFRPSODLQLQJRIVNLQSUREOHPVZHUHGLDJQRVHGZLWKLQIODPPDWRU\GHUPDWKRVHV
DQGZLWKLQIHFWLRXVVNLQFRQGLWLRQV9DFKLUDPRQHWDO6NLQUDVKZDV
DOVRFRQILUPHGLQRYHURIFRQVWUXFWLRQZRUNHUVUHSDLULQJEXLOGLQJVGDPDJHGLQKXUULFDQH
.DWULQD1RHHWDO(SLGHPLRORJLFDOLQYHVWLJDWLRQUHYHDOHGWKDWDIWHUDGMXVWLQJIRU
UDFHDQGRFFXSDWLRQWKHUHZDVDIROGLQFUHDVHLQWKHULVNRIFRQWUDFWLQJVNLQGLVHDVH
DPRQJZRUNHUVZKRVOHSWLQSUHYLRXVO\LQXQGDWHGKXWVDVFRPSDUHGWRRWKHUV&,
1RHHWDO,WZDVVXJJHVWHGWKDWUDVKHVPD\KDYHEHHQFDXVHGE\PLWHVNQRZQ
WREUHHGLQIORRGLPSDFWHGEXLOGLQJV1RHHWDO
6WXGLHVKDYHVKRZQDVLJQLILFDQWJURZWKRILQGRRUPRXOGIROORZLQJIORRGVGHPRQVWUDWHGE\
KLJKLQGRRURXWGRRUUDWLRVRIPRXOGVSRUHV6FKZDEHWDO%DUEHDXHWDO+VXHW
DO'LIIHUHQWVSHFLHVRIPRXOGFDQLPSDFWKHDOWKHLWKHUWKURXJKGLUHFWUHVSLUDWRU\
LQIHFWLRQJHQHUDWLRQRIDKDUPIXOLPPXQHUHVSRQVHRUVHYHUHUHDFWLRQVZKHQWKHWR[LQV
SURGXFHGE\PRXOGP\FRWR[LQVDUHLQJHVWHG%UDQGWHWDO%XVKHWDO0HWWV
+RZHYHUZKLOHRWKHUIDFWRUVVXFKDVVHDVRQDOLW\DUHNQRZQWREHVLJQLILFDQWO\
DVVRFLDWHGZLWKWKHLQGRRUPRXOGJURZWKWKHUROHRIIORRGVLQWKLVSURFHVVLVQRWZHOO
XQGHUVWRRG+VXHWDO$,QVWLWXWHRI0HGLFLQHUHSRUWFRQFOXGHGWKDWVHULRXV
DGYHUVHHIIHFWVRILQGRRUPRXOGIROORZLQJIORRGVDPRQJKHDOWK\DGXOWVZHUHUDUHDQG
RFFXUUHGPDLQO\LQVXVFHSWLEOHSHUVRQVVXFKDVDVWKPDWLFVDQGFKLOGUHQ,20
6WXGLHVFRQGXFWHGLQWKHDIWHUPDWKRIKXUULFDQHV.DWULQDDQG5LWDDOVRIDLOHGWRVKRZIXQJDO
LQIHFWLRQVDPRQJUHVLGHQWVZKRVHKRPHVZHUHIORRGHG%DUEHDXHWDO5DRHWDO
5DELWRHWDO7KHÄ.DWULQDFRXJh’DZLGHVSUHDGGU\FRXJKREVHUYHGIROORZLQJWKH
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GLVDVWHUVZDVDWWULEXWHGWRDQXPEHURIIDFWRUVDQGQRWH[FOXVLYHO\WRLQGRRUPRXOG%DUEHDX
HWDO0\FRWR[LQVZHUHIRXQGLQSUHYLRXVO\LQXQGDWHGKRPHVHYHQWZR\HDUVSRVW
.DWULQD%ORRPHWDOKRZHYHUWKHUHZDVQRHYLGHQFHRIKHDOWKHIIHFWVIURPLQGRRU
DLUERUQHH[SRVXUHWRWKHVH0HWWV%UDQGWHWDO,QDUHFHQWVWXG\+VXDQG
FROOHDJXHVIRUWKHILUVWWLPHTXDQWLILHGWKHFKDQJHLQWKHUDWLRRILQGRRUPLFURELDO
OHYHOVEHIRUHDQGDIWHUIORRGV+VXHWDO7KH\GHPRQVWUDWHGWKDWWKHIORRGLQ
7DLZDn’VPHWURSROLWDQDUHDUHVXOWHGLQDVLJQLILFDQWLQFUHDVHLQFRQFHQWUDWLRQRILQGRRUIXQJL
VRPHRIZKLFKA. versicolorDUHNQRZQWREHDVVRFLDWHGZLWKQHJDWLYHKHDOWKRXWFRPHV
+VXHWDO
d)  Leptospirosis. /HSWRVSLURVLVDQDFXWHIHEULOHLOOQHVVFRQWUDFWHGWKURXJKGLUHFWVNLQ
FRQWDFWZLWKWKHDUHDVFRQWDPLQDWHGZLWKWKHXULQHRILQIHFWHGURGHQWVLVWKHRQO\IORRG
UHODWHGZDWHUERUQHGLVHDVHWKDWKDVSURYHQWREHHSLGHPLF:+22XWEUHDNVRI
OHSWRVSLURVLVIROORZLQJIORRGVKDYHEHHQREVHUYHGLQDYDULHW\RIHQYLURQPHQWVJOREDOO\LQ
ERWKUXUDODQGXUEDQDUHDV:+2*D\QRUHWDO/DXHWDODOWKRXJK
KLJKO\SRSXODWHGDUHDVZLWKVXERSWLPDOGUDLQDJHLHXUEDQVOXPV*D\QRUHWDO/DX
HWDOORZO\LQJDUHDVDQGVPDOOLVODQGVWDWHV/DXHWDOKDYHEHHQIRXQGWREH
PRVWDWULVN,QLWLDOV\PSWRPVRIOHSWRVSLURVLVPD\UHVHPEOHWKRVHRIRWKHUGLVHDVHVRIWHQ
RFFXUULQJDIWHUIORRGV*D\QRUHWDO/DXHWDO0DVNH\HWDO,QWKHSDVW
DUHVHPEODQFHWRRWKHUIHEULOHGLVHDVHVLQDSSURSULDWHVDPSOHFROOHFWLRQDQGDODFNRIWHVWLQJ
IDFLOLWLHVKDYHUHVXOWHGLQDVHYHUHXQGHUGLDJQRVLVRILQIHFWLRQ*D\QRUHWDO/DXHW
DO0DVNH\HWDO3URPSWGLDJQRVLVDQGGLVSDWFKRIDSSURSULDWHDQWLELRWLF
WKHUDS\DUHHVVHQWLDOLQSUHYHQWLQJGLVHDVHSURJUHVVLRQZKLFKFDQOHDGWRDFXWHV\VWHPIDLOXUH
DQGIDWDOLW\*D\QRUHWDO:+2KDVUHSRUWHGWKDWWKHLQFLGHQFHRIOHSWRVSLURVLVPD\
UHDFKRYHUSHUZLWKFDVHIDWDOLW\UDWHUDQJLQJIURPOHVVWKDQWR:+2

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/HSWRVSLURVLVLVHQGHPLFLQPXFKRI6RXWK(DVW$VLDDQGIORRGVKDYHEHHQVKRZQWRLQFUHDVH
WKHULVNRILQIHFWLRQ.DZDJXFKLHWDO/HSWRVSLURVLVLQFLGHQFHLQ0XPEDL,QGLD
LQFUHDVHGHLJKWIROGDVDUHVXOWRIWKHIORRGV/DXHWDO0DVNH\HWDO,Q
UXUDODUHDVRI/DR3'5UHFHQWIORRGLQJRQRQH’s  prRSHUW\ZDVDVVRFLDWHGZLWKDWZRIROG
LQFUHDVHLQLQIHFWLRQRGGVUDWLR25 &,.DZDJXFKLHWDO,Q
$UJHQWLQDRYHURIDOOQHZFDVHVRIOHSWRVSLURVLVZHUHGHWHFWHGGXULQJWKH
UDLQ\VHDVRQZKHQIORRGLQJLVFRPPRQ9DQDVFRHWDO,QWKDWVWXG\FRQWDFWZLWK
FRQWDPLQDWHGIORRGZDWHUVLQFUHDVHGWKHRGGVRILQIHFWLRQPRUHWKDQIRXUIROG9DQDVFRHW
DO$WWKHXQLYHUVLW\FDPSXVLQ+RQROXOXDWOHDVWWZRVWXGHQWVFRQWUDFWHG
OHSWRVSLURVLVIROORZLQJWKHIORRGZKLFKZDVGXHWRSRRUGUDLQDJHRQWKHFDPSXVDQG
ZRXQGH[SRVXUHWRIORRGZDWHU*D\QRUHWDO
3.1.6. Vector-borne diseases.0RVTXLWRHVWUDQVPLWWLQJGLVHDVHVRIWHQEUHHGLQUHFHGLQJ
IORRGZDWHUV)ORRGVFDQWKHUHIRUHSRWHQWLDOO\LQFUHDVHWKHVSUHDGRIYHFWRUERUQHGLVHDVHV
VXFKDVPDODULDGHQJXHGHQJXHKDHPRUUKDJLFIHYHU\HOORZIHYHUDQG:HVW1LOHIHYHU
:+2)ORRGLQJDQGFRPPXQLFDEOHGLVHDVHVIDFWVKHHW+RZHYHUGHQJXHWUDQVPLVVLRQLV
VHDVRQDODQGQRWGLUHFWO\DWWULEXWHGWRIORRGV:DWVRQHWDO9HFWRUERUQHGLVHDVHVDUH
WUDQVPLWWHGWRKXPDQVWKURXJKWKHELWHVRIPRVTXLWRHVFDUU\LQJWKHYLUXVDQGRQVHWRIWKH
GLVHDVHLQKXPDQVXVXDOO\RFFXUVVHYHUDOZHHNVIROORZLQJWKHIORRGV:+2)ORRGLQJDQG
FRPPXQLFDEOHGLVHDVHVIDFWVKHHW,QDGGLWLRQYHFWRUERUQHGLVHDVHVPD\DOVRRFFXUZKHQ
WKHIORRGLPSDFWHGLQGLYLGXDOVDQGUHVFXHZRUNHUVDUHELWWHQE\DQLPDOVXVXDOO\EDWVRU
VNXQNV/LJRQ7KHULVNIRUIORRGUHODWHGYHFWRUERUQHGLVHDVHRXWEUHDNVFDQEH
LQIOXHQFHGE\IDFWRUVVXFKDVLQFUHDVLQJH[SRVXUHWRYHFWRUVLHE\VOHHSLQJRXWVLGHDQG
RYHUFURZGLQJFKDQJHVLQYHFWRUKDELWDW:+2)ORRGLQJDQGFRPPXQLFDEOHGLVHDVHVIDFW
VKHHWDQGFRPSURPLVHGYHFWRUFRQWUROSURJUDPVGXULQJIORRGV:DWVRQHWDO)ORRG
UHODWHGPDODULDHSLGHPLFVKDYHRFFXUUHGLQPDODULDHQGHPLFFRXQWULHVVXFKDV$IULFDQ
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FRXQWULHV$ED\DHWDO6LGOH\WKH'RPLQLFDQ5HSXEOLF:+2)ORRGLQJDQG
FRPPXQLFDEOHGLVHDVHVIDFWVKHHWDQGHOVHZKHUHVXFKDVWKHGU\FRDVWDOUHJLRQRIQRUWKHUQ
3HUX:DWVRQHWDODQG3DNLVWDQ
3.2. /RQJHUWHUPLPSDFWVRIIORRGV
7KHORQJWHUPLPSDFWRIIORRGVRQPRUWDOLW\LVFRPSOH[DQGQRWZHOOXQGHUVWRRG/RQJWHUP
PRUWDOLW\PD\EHDWWULEXWHGWRIORRGVGLUHFWO\VXFKDVLQFUHDVHVLQGLDUUKHDOGHDWKVLQORZ
LQFRPHFRXQWULHV5DPLQDQG0F0LFKDHO6FKZDUW]HWDORULQGLUHFWO\E\
LPSDFWLQJKHDOWKIRRGDQGHFRQRPLFV\VWHPVH[DFHUEDWLQJSRYHUW\PDOQXWULWLRQDQGQRQ
FRPPXQLFDEOHGLVHDVHV'XULQJWKHILUVW\HDUIROORZLQJDIORRGWKHPRUWDOLW\UDWHLQDIIHFWHG
SRSXODWLRQVPD\FRQWLQXHWRLQFUHDVHE\XSWR)XQGWHUHWDODVFRQILUPHGZLWK
WKHLQFUHDVHLQSURSRUWLRQRIGHDWKVLQWKHILUVW\HDUIROORZLQJKXUULFDQH.DWULQD
GHDWKVSHUPRQWKYHUVXVSHUPRQWKUHODWLYHWRDIRXU\HDUEDVHOLQH6WHSKHQVHWDO
5HWURVSHFWLYHDQDO\VLVRIWKHEXUGHQRIIORRGVRQKHDOWKLQ&KLQDUHYHDOHGWKDWWZR
\HDUVSRVWIORRGWKHDOOFDXVHPRUWDOLW\DQG\HDUVRISRWHQWLDOOLIHORVWIRUILYHOHDGLQJFDXVHV
RIGHDWKZHUHVLJQLILFDQWO\KLJKHULQJURXSVH[SRVHGWRIORRGV/LHWDO
 Non-communicable diseases.,QRXWRIPLOOLRQSHRSOHLQWKHZRUOG
GLHGIURPQRQFRPPXQLFDEOHGLVHDVHV1&'VDOOGHDWKVLQSDUWLFXODUIURP
FDUGLRYDVFXODUGLVHDVHFDQFHUFKURQLFOXQJGLVHDVHVDQGGLDEHWHV)ULHOHWDO:+2
/RZDQGPHGLXPLQFRPHFRXQWULHVKDYHH[SHULHQFHGRIDOO1&'DWWULEXWDEOH
GHDWKVZLWKWKLVWUHQGH[SHFWHGWRFRQWLQXH)ULHOHWDO:+2&KURQLFGLVHDVH
DQGUHODWHGFRQGLWLRQV&'5&VFDQEHZRUVHQHGE\GLVDVWHUVLQFUHDVLQJDSHrson’V
YXOQHUDELOLW\WRDGYHUVHKHDOWKRXWFRPHVIROORZLQJDIORRG6KDUPDHWDO
5HSRUWVIURPWKH8QLWHG6WDWHVVKRZWKDW&'5&VDFFRXQWIRURQHRIWKHODUJHVWSURSRUWLRQRI
IORRGUHODWHGKRVSLWDOL]DWLRQVSDUWLFXODUO\DPRQJWKHHOGHUO\,QWKHLPPHGLDWHSRVWIORRG
SHULRGWKLVEXUGHQKDVEHHQIRXQGWRRXWJURZWKDWUHODWHGWRQRQIDWDOLQMXULHV'LD]
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&HQWHUVIRU'LVHDVH&RQWURODQG3UHYHQWLRQ6KDUPDHWDO6XUYHLOODQFHGDWD
IURP1HZ2UOHDQVWZRPRQWKVSRVW.DWULQDDQG5LWDVKRZHGWKDWRIKHDOWKFDUHYLVLWV
DOPRVWZHUHIRULOOQHVV&'5&V6KDUPDHWDOZLWKKHDUWGLVHDVH
DFFRXQWLQJIRURI&'5&V%UXQNDUGHWDO,QDELOLW\WRPDLQWDLQDVWDEOH
PHGLFDWLRQXSWDNHZDVWKHPDLQEDUULHUWRFRQWLQXLW\RIFDUHIRUFKURQLFFRQGLWLRQVGXULQJWKH
GLVDVWHUZLWKLQDGHTXDWHLQIRUPDWLRQDQGILQDQFLDOFRQVWUDLQWVDVFRQWULEXWLQJIDFWRUV$UULHWD
HWDO,QWKH-DSDQHVHIORRGRILQGLYLGXDOV\HDUVRUROGHUDQGWKRVHUHFHLYLQJ
ORQJWHUPFDUHVHUYLFHZHUHPRUHOLNHO\WRKDYHWKHLUPHGLFDWLRQVLQWHUUXSWHGDVDUHVXOWRI
IORRGV25 &,DQG25 &,UHVSHFWLYHO\ZLWKWKH
LQWHUUXSWLRQFDXVLQJDIRXUIROGULVNRIZRUVHKHDOWKRXWFRPHVDVFRPSDUHGWRSDWLHQWVZLWK
FRQWLQXHGFDUH25 &,7RPLRHWDO1RVLPLODUVXUYHLOODQFH
GDWDDSSHDUWRKDYHEHHQFROOHFWHGLQORZUHVRXUFHFRXQWULHVKRZHYHUZLWKORZLQFRPH
FRXQWULHVFDUU\LQJWKHODUJHVWEXUGHQRIFKURQLFGLVHDVHJOREDOO\DVXEVWDQWLDOLPSDFWRI
IORRGVRQ1&'VZRXOGEHH[SHFWHG
3.2.2. Psychosocial health.  3K\VLFDODQGVRFLDOIXQFWLRQLQJGHWHULRUDWHVDVDUHVXOWRI
GLUHFWDQGORQJHUWHUPORVVHVDQGVWUHVVFDXVHGE\IORRGV'HVDOYRHWDO+HRHWDO
1RUULVHWDODQGWKHVHHIIHFWVKDYHEHHQZHOOGRFXPHQWHGLQORZDQGKLJK
UHVRXUFHFRXQWULHV0HQWDOKHDOWKGLVRUGHUVPRVWFRPPRQO\IRXQGLQSHRSOHDIIHFWHGE\
QDWXUDOGLVDVWHUVVXFKDVIORRGVDUHSRVWWUDXPDWLFVWUHVVGLVRUGHU376'IROORZHGE\
GHSUHVVLRQDQGDQ[LHW\/LXHWDO0DVRQHWDO1RUULVHWDO
3V\FKRVRFLDOV\PSWRPVRIWHQUHSRUWHGDUHHDUDFKHKHDGDFKHDQGERGLO\SDLQ&DUUROOHWDO
5HDFKHUHWDO&KDHHWDO6WXGLHVRIIORRGVUHSRUWSUHYDOHQFHRIPHQWDO
KHDOWKGLVRUGHUVUDQJLQJIURP/LXHWDOWR+HRHWDOLQWKHILUVW
WZR\HDUVIROORZLQJIORRGV3V\FKRORJLFDOGLVWUHVVPD\DOVRDFFRXQWIRUDSRUWLRQRIWKH
SK\VLFDOLOOQHVVH[SHULHQFHGIROORZLQJIORRGV5HDFKHUHWDODQGWRJHWKHUWKHVHKDYHD
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ODVWLQJLPSDFWRQWKHTXDOLW\RIOLIHRIVXUYLYRUV7KHPRVWSURIRXQGSV\FKRVRFLDOHIIHFWVDUH
ORQJWHUPJUDGXDODQGFRPRUELG)ULHOHWDODQGPD\EHPRUHSUHYDOHQWLQSRRU
UHVRXUFHHQYLURQPHQWV1RUULVHWDO
6HYHUDOULVNIDFWRUVIRUWKHGHYHORSPHQWRISV\FKRORJLFDOGLVRUGHUVIROORZLQJQDWXUDO
GLVDVWHUVKDYHEHHQLGHQWLILHGVXFKDVWKHGHJUHHRIH[SRVXUH$VVDQDQJNRUQFKDLHWDO
5HDFKHUHWDO+HRHWDO1RUULVHWDO0DVRQHWDO/LXHWDO
1HULDHWDOSUHYLRXVIORRGH[SHULHQFHDQGGLVDVWHUSUHSDUHGQHVV$VVDQDQJNRUQFKDLHW
DO0RUULVVH\DQG5HVHU3DUDQMRWK\HWDOIHPDOHJHQGHUDQGROGHUDJH
'HVDOYRHWDO0DVRQHWDO/LXHWDO1HULDHWDOVRFLRHFRQRPLF
VWDWXV6(6$VVDQDQJNRUQFKDLHWDOIDPLO\VWUXFWXUHUHOLJLRQ$VVDQDQJNRUQFKDLHW
DOVRFLDOVXSSRUW1HULDHWDOVHOIUHSRUWHGSK\VLFDOKHDOWK'HVDOYRHWDO
0DVRQHWDO3DUDQMRWK\HWDO*DOHDHWDO7DSVHOOHWDODQG
SHUVRQDOLW\IDFWRUV$VVDQDQJNRUQFKDLHWDO0DVRQHWDO1HULDHWDO
0RUULVVH\DQG5HVHU,WLVDOVRVXVSHFWHGWKDWSV\FKRVRFLDOLPSDFWVPD\EHKLJKHULQ
UXUDODVFRPSDUHGWRXUEDQFRPPXQLWLHVGXHWRROGHUDJHORZHUHGXFDWLRQOHYHORIWKHUXUDO
SRSXODWLRQ+HRHWDO%HUU\HWDO%HUU\HWDODQGOLYLQJZLWKWKH
FRQVWDQWWKUHDWRIVHYHUHFOLPDWHHYHQWV0RUULVVH\DQG5HVHU
'LUHFWWUDXPDH[SRVXUHKDVEHHQFRQVLVWHQWO\UHSRUWHGDVDULVNIDFWRUIRUGHYHORSLQJDGYHUVH
SV\FKRVRFLDORXWFRPHVLQERWKKLJKDQGORZUHVRXUFHFRXQWULHV$VVDQDQJNRUQFKDLHWDO
5HDFKHUHWDO1RUULVHWDO+HRHWDO0DVRQHWDO/LXHWDO
1HULDHWDO)ROORZLQJWKHIORRGVLQ0H[LFRWKHPRQWKSRVWGLVDVWHU
V\PSWRPVRIWUDXPDDQGGHSUHVVLRQZHUHIRXQGLQRIWKHLPSDFWHGSRSXODWLRQRYHUDOO
DQGLQRYHUKDOIRIWKRVHZKRH[SHULHQFHGIODVKIORRGLQJXQH[SHFWHGPXGVOLGHVPDVV
FDVXDOWLHVDQGGLVSODFHPHQW1RUULVHWDO7HQZHHNVIROORZLQJDQXQH[SHFWHGVHYHUH
IORRGLQ7KDLODQGVXEMHFWVZKRUHSRUWHGWKHLUORVVDVVHYHUHZHUHIRXUWLPHVPRUHOLNHO\WR
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UHSRUW376'V\PSWRPV$VVDQDQJNRUQFKDLHWDO,QDUHPRWHYLOODJHLQ.RUHDIORRG
UHODWHGLQMXU\UHlative’VGHDWKVRUGDPDJHWRSRVVHVVLRQZHUHVLJQLILFDQWULVNIDFWRUVIRU
GHSUHVVLRQDQG376'DWPRQWKVSRVWGLVDVWHU+HRHWDO 
/RQJLWXGLQDOVWXGLHVRIPHQWDOLPSDFWVRIIORRGVSURYLGHLQVLJKWVLQWRWKHQDWXUHRIORQJWHUP
SV\FKLDWULFFRPRUELGLWLHV$KHUQHWDO'XHWDO,QDORQJLWXGLQDOVWXG\RI
WUDXPDDQGGHSUHVVLRQIROORZLQJWKHIORRGVLQ0H[LFR1RUULVDQGFROOHDJXHVIRXQGWKDW
GHVSLWHWKHLQLWLDOGHFOLQHLQV\PSWRPVLQWKHORQJHUWHUP\HDUVWKHSUHYDOHQFHRIWUDXPD
DQGGHSUHVVLRQVWDELOL]HGDWOHYHOVPXFKKLJKHUWKDQWKRVHLQWKHJHQHUDOSRSXODWLRQ1RUULVHW
DO6LPLODUILQGLQJVZHUHUHSRUWHGLQ7KDLODQG$VVDQDQJNRUQFKDLHWDOZKHUH
LQDGGLWLRQDQÄDQQLYHUVDU\UHDFWLon’  ZDVREVHUYHG±DQLQFUHDVHLQSV\FKLDWULFV\PSWRPVRQH
\HDUIROORZLQJWKHIORRGGHVSLWHDVLJQLILFDQWGRZQZDUGWUHQGLQPHQWDOKHDOWKV\PSWRPVLQ
WKHILUVW\HDU$VVDQDQJNRUQFKDLHWDO7KLVPD\EHEHFDXVHIORRGVFDQUHVXOWLQDFXWH
DQGGHOD\HGRQVHWRI376'ZLWKGLIIHUHQWV\PSWRPVHPHUJLQJDWVKRUWDQGORQJWHUP
9DFKLUDPRQHWDO
3.2.3. Malnutrition.$VVHHQLQ%DQJODGHVK$IULFDDQGVRPHSDUWVRI$XVWUDOLDIORRGV
LQXQGDWHODQGDQGGHVWUR\FURSV:KLOHLQKLJKUHVRXUFHFRXQWULHVFURSGHVWUXFWLRQLPSDFWV
WKHHFRQRPLFDQGPHQWDOZHOOEHLQJRIIDUPHUVDQGWKHLUIDPLOLHV%HUU\HWDO%HUU\HW
DOLQORZUHVRXUFHFRXQWULHVLWGHSOHWHVWKHDOUHDG\ORZEDVHOLQHOHYHOVRIUHVRXUFHV
DQGSRSXODWLRQKHDOWK$ED\DHWDO)ULHOHWDO%RXUTXHHWDO*RXGHWHW
DO:KHQ+XUULFDQH*HRUJHVWUXFNWKH'RPLQLFDQ5HSXEOLFLQSHRSOHGLHG
DQGPDQ\ZHUHDIIHFWHGE\VHYHUHIRRGDQGPHGLFDWLRQVKRUWDJHVZKHQLWVWUXFNWKH
$PHULFDQWHUULWRU\RI3XHUWR5LFRLWFODLPHGHLJKWSRVWGLVDVWHUIDWDOLWLHV%RXUTXHHWDO
,QFRXQWULHVVXFKDV%DQJODGHVKRU(WKLRSLDZKHUHEDVHOLQHPDOQXWULWLRQLVDPRQJ
WKHKLJKHVWLQWKHZRUOGLQERWKFRXQWULHVQHDUO\KDOIRIFKLOGUHQXQGHUILYHDUHVWXQWHG
IORRGUHODWHGGHVWUXFWLRQRIFURSVKDVDJJUDYDWHGDQDOUHDG\GLUHIRRGVXSSO\$ED\DHWDO
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GHO1LQQRDQG/XQGEHUJ$VDUHVXOWIORRGVKDYHEHHQDVVRFLDWHGZLWK
PDOQXWULWLRQLQLQIDQWVDQG\RXQJFKLOGUHQLQUXUDODUHDVGHO1LQQRDQG/XQGEHUJDQG
XUEDQVOXPGZHOOLQJVLQGHYHORSLQJFRXQWULHV*RXGHWHWDO
$WZR\HDUORQJLWXGLQDOVWXG\IROORZLQJWKHIORRGVLQ%DQJODGHVKUHYHDOHGWKDWFKLOGUHQ
LQIORRGDIIHFWHGKRXVHKROGVZHUHV\VWHPDWLFDOO\VPDOOHUWKDQWKRVHQRWLPSDFWHGGHO1LQQR
DQG/XQGEHUJ3UHJQDQWPRWKHUVIURPXUEDQVOXPVLQ'KDNDLGHQWLILHGIORRGDVD
URRWFDXVHRIPDOQXWULWLRQLQLQIDQWVDQG\RXQJFKLOGUHQKHOSLQJWRFODULI\WKHFRPSOH[
UHODWLRQVKLSEHWZHHQIORRGVIRRGVKRUWDJHPDWHUQDOPDOQXWULWLRQGHFUHDVHGOHYHOVRI
EUHDVWIHHGLQJGLDUUKHDOGLVHDVHDPRQJFKLOGUHQDQGFKLOGPDOQXWULWLRQ*RXGHWHWDO
%DVHGRQWKHVHILQGLQJVLWZDVDUJXHGWKDWQDWXUDOGLVDVWHUVQHHGWREHFRQVLGHUHGZLWKLQWKH
H[LVWLQJFDXVDOPRGHOVRIPDOQXWULWLRQ*RXGHWHWDO
3.2.4. Birth outcomes%\DIIHFWLQJSK\VLFDODQGPHQWDOKHDOWKRISUHJQDQWPRWKHUVDQG
WKHLUDELOLW\WRDFFHVVKHDOWKVHUYLFHVIORRGVPD\LPSDFWRQWKHKHDOWKRIQHZERUQV6WXGLHV
RIZRPHQZLWKSUHQDWDOGLVDVWHUH[SRVXUHKDYHLQGLFDWHGWKDWKLJKOHYHOVRISUHQDWDOVWUHVVDUH
DVVRFLDWHGZLWKSRRUSUHJQDQF\RXWFRPHV7RQJHWDODQGQHJDWLYHKHDOWKRXWFRPHVLQ
FKLOGUHQLQFOXGLQJEHKDYLRXUDOSUREOHPVDQGSV\FKLDWULFGLVRUGHUV.LQQH\HWDO7KH
ULVNRIQHJDWLYHLPSDFWVRQELUWKRXWFRPHVDQGFKLOd’VKHDOWKLQFUHDVHVZLWKWKHOHYHODQG
WLPLQJRIGLVDVWHUH[SRVXUHZLWKLQWKHJHVWDWLRQDOSHULRG.LQQH\HWDO
,QSRVWGLVDVWHULQWHUYLHZVZRPHQZKRZHUHSUHJQDQWGXULQJKXUULFDQHV.DWULQDDQG5LWD
H[SUHVVHGIHHOLQJVRIORVVDQGXQFHUWDLQW\WKDWZHUHDWWULEXWHGWRGLVDVWHUH[SHULHQFHDQG
ZRUU\DERXWWKHSRWHQWLDOLPSDFWVRIGLVDVWHURQWKHLUSUHJQDQF\RXWFRPH%DGDNKVKHWDO
$VWXG\FRQGXFWHGZLWKZRPHQZKREHFDPHSUHJQDQWZLWKLQVL[PRQWKVIROORZLQJ
.DWULQDVKRZHGWKDWVHYHUHKXUULFDQHH[SRVXUHZDVVLJQLILFDQWO\DVVRFLDWHGZLWKZRUVHELUWK
RXWFRPHV;LRQJHWDO,QWKDWVWXG\VHYHUHKXUULFDQHH[SRVXUHZDVDULVNIDFWRUIRU
ORZELUWKZHLJKWGHOLYHU\25 SDQGSUHWHUPELUWK25 SDIWHUDGMXVWLQJ
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IRUPDWHUQDOFKDUDFWHULVWLFVVPRNLQJDQGDOFRKROXVHDQGPHGLFDOKLVWRU\;LRQJHWDO
,Q1RUWK'DNRWDH[SRVXUHWRIORRGVZDVVLPLODUO\DVVRFLDWHGZLWKPDWHUQDOPHGLFDO
ULVNVDORQJZLWKORZDQGSUHWHUPELUWKVDIWHUDGMXVWLQJIRUPDWHUQDOFKDUDFWHULVWLFVDQG
VPRNLQJ7RQJHWDO$QRWKHUVWXG\UHYHDOHGWKDWKXUULFDQHH[SRVXUHGXULQJ
SUHJQDQF\ZDVVLJQLILFDQWO\DVVRFLDWHGZLWKWKHULVNRIFKLOGEHLQJERUQZLWKDXWLVPVSHFWUXP
GLVRUGHULIH[SRVXUHRFFXUUHGGXULQJDPRUHVHQVLWLYHJHVWDWLRQDODJHDVFRPSDUHGWROHVV
VHQVLWLYHJHVWDWLRQDOSHULRGSUHYDOHQFHUDWHYHUVXVUHVSHFWLYHO\.LQQH\HWDO

4. ',6&866,21
7KLVSDSHUH[WHQGVSUHYLRXVZRUN'XHWDO$KHUQHWDOE\V\VWHPDWLFDOO\
UHYLHZLQJUHFHQWHYLGHQFHUHODWHGWRWKHLPSDFWVRIIORRGVRQKXPDQKHDOWK:HLGHQWLILHG
NH\VWXGLHVZKLFKUHSRUWHGRQWKHFDWHJRULHVRIIORRGUHODWHGKHDOWKRXWFRPHVGHVFULEHGLQ
H[LVWLQJUHYLHZVDQGVRPHQHZFDWHJRULHV7KHODWWHULQFOXGHGFRPPXQLFDEOHDQGQRQ
FRPPXQLFDEOHGLVHDVHVWR[LFH[SRVXUHDGYHUVHELUWKRXWFRPHVDQGPDOQXWULWLRQ:H
GLYLGHGKHDOWKLPSDFWVLQWRVKRUWDQGORQJWHUP:HIRXQGWKDWZKLOHPRVWRIVKRUWWHUP
LPSDFWVDUHZHOOGRFXPHQWHGORQJHUWHUPLPSDFWVQHHGWREHEHWWHUXQGHUVWRRG
4.1. Differential vulnerability to flood exposure and health outcomes.  'LIIHUHQWLDO
YXOQHUDELOLW\DPRQJORZDQGKLJKLQFRPHFRXQWULHVDQGFRPPXQLWLHVWRIORRGH[SRVXUHDQG
LWVDVVRFLDWHGQHJDWLYHLPSDFWVLVDNH\LVVXHWRDGGUHVVZKHQGLVFXVVLQJWKHIORRGVLPSDFWRQ
KXPDQKHDOWK'HYHORSLQJDVRSSRVHGWRKLJKLQFRPHFRXQWULHVIDFHRQJRLQJSUHVVXUHV
ZKLFKUHQGHUIORRGVSDUWLFXODUO\GHYDVWDWLQJVXFKDVORZEDVHOLQHKHDOWKDQGSRRU
LQIUDVWUXFWXUH6KLPLHWDOFKDQJLQJGLVHDVHSDWWHUQVFRQIOLFWSRRUJRYHUQPHQWKLJK
GHEWEXUGHQV5DPLQDQG0F0LFKDHODQGWKHQHJDWLYHLPSDFWVRIHFRQRPLF
JOREDOL]DWLRQ/HLFKHQNRDnd  O’%ULHQ)ORRGVH[DFHUEDWHWKHVHRQJRLQJSUHVVXUHVDQG
LQWKHORQJWHUPGHHSHQWKHSRYHUW\DQGYXOQHUDELOLW\RIWKHSHRSOH6KLPLHWDO
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1HYHUWKHOHVVHYHQZLWKLQPHGLXPDQGKLJKLQFRPHFRXQWULHVH[LVWLQJGLVSDULWLHVSODFH
YXOQHUDEOHJURXSVLHSRRUFRPPXQLWLHVRIFRORXUHWKQLFPLQRULWLHVWKHXUEDQKRPHOHVVDQG
SHRSOHZLWKFKURQLFGLVHDVHVDWDKLJKHUULVNRIVHYHUHIORRGH[SRVXUHDQGUHODWHGQHJDWLYH
KHDOWKRXWFRPHV$VVDQDQJNRUQFKDLHWDO=DKUDQHWDO%DUEHDXHWDO
&KHQHWDO7KH+HQU\-.DLVHU)DPLO\)RXQGDWLRQ*XLGU\DQG0DUJROLV
5DPLQDQG6YRERGD$OWKRXJKGLIILFXOWWKHVHGLIIHUHQFHVLQYXOQHUDELOLW\WRIORRGV
QHHGWREHDGGUHVVHGYLDDQHQYLURQPHQWDODSSURDFKFRPELQLQJVRFLDODQGSK\VLFDO
HQYLURQPHQWDOIDFWRUV<HRDQG%ORQJ
$VVXFKSUHYHQWLYHPHDVXUHVDQGDGDSWDWLRQSODQQLQJWRUHGXFHSRVWIORRGPRUWDOLW\DQG
PRUELGLW\PXVWEHFRQWH[WVSHFLILF,QORZUHVRXUFHVHWWLQJVSURPRWLRQRIHTXLWDEOHDQG
VXVWDLQDEOHHFRQRPLFJURZWKLVDQHFHVVDU\ILUVWVWHSWRZDUGEXLOGLQJSRSXODWLon’s  aGDSWLYH
FDSDFLW\WRVHYHUHZHDWKHUHYHQWVLQFOXGLQJIORRGV5DPLQDQG0F0LFKDHO3DXODQG
5RXWUD\,QKLJKHUUHVRXUFHFRXQWULHVHSLGHPLRORJLFHYLGHQFHSRLQWVWRWKH
HIIHFWLYHQHVVRIVSHFLILFSUHYHQWLYHPHDVXUHVVXFKDVHDUO\ZDUQLQJV\VWHPVDQG
GLVVHPLQDWLRQRIDOHUWVLQUHPRWHDUHDV$VVDQDQJNRUQFKDLHWDOWLPHO\HYDFXDWLRQ
)XQGWHUHWDO%RXUTXHHWDOWLPHO\IORRGUHPHGLDWLRQDQGSURPRWLRQRI
SRVLWLYHFRSLQJVWUDWHJLHV$VVDQDQJNRUQFKDLHWDO0DVRQHWDO6RPHRIWKHVH
KDYHEHHQVKRZQWRQRWRQO\VDYHOLYHVEXWDOVRKHOSRIIVHWDVVRFLDWHGVKRUWDQGORQJWHUP
KHDOWKLPSDFWV)XQGWHUHWDO$VVDQDQJNRUQFKDLHWDO+RZHYHUVHYHUDO
EDUULHUVWRLPSOHPHQWDWLRQRISUHYHQWLYHPHDVXUHVH[LVWLQFOXGLQJDYDLODELOLW\RIHPHUJHQF\
VKHOWHUVIORRGDZDUHQHVVUHsidents’  aELOLW\DQGZLOOLQJQHVVWRHYDFXDWHDQGWKHFRVWRIWKH
RSHUDWLRQ$VVDQDQJNRUQFKDLHWDO0DVRQHWDO
4.2. Addressing immediate and future needs.7KLVUHYLHZGHPRQVWUDWHGWKDWVHYHUDO
VKRUWDQGORQJWHUPKHDOWKLPSDFWVRIIORRGVFRXOGVLJQLILFDQWO\FRQWULEXWHWRWKHJOREDO
EXUGHQRIGLVHDVHDQGWKHUHIRUHQHHGWREHDGGUHVVHG2XWEUHDNVRIFRPPXQLFDEOHGLVHDVHV
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DOWKRXJKXQFRPPRQXQOHVVDFFRPSDQLHGE\KHDY\SRSXODWLRQGLVSODFHPHQW:+2)ORRGLQJ
DQGFRPPXQLFDEOHGLVHDVHVIDFWVKHHW:DWVRQHWDOKDYHEHHQUHSRUWHGDIWHUIORRGV
)RUH[DPSOHWKHULVNRIFRQWUDFWLQJOHSWRVSLURVLVLQFUHDVHVGXULQJIORRGVHYHQLQKLJK
LQFRPHXUEDQHQYLURQPHQWVZLWKWKHSRWHQWLDOWRVLJQLILFDQWO\LQFUHDVHPRUELGLW\DQG
PRUWDOLW\LIOHIWXQWUHDWHG*D\QRUHWDO/DXHWDO0DVNH\HWDO
&RQVHTXHQWO\DSSURSULDWHSXEOLFKHDOWKPHVVDJHVFRPELQHGZLWKLPSURYHGVXUYHLOODQFH
SURJUDPVIRUWKHGHWHFWLRQRIGLVHDVHVKRXOGEHLQWURGXFHGDVSDUWRIIORRGHPHUJHQF\
SUHSDUHGQHVV*D\QRUHWDO/DXHWDO$OVRDQWLFLSDWHGLQFUHDVHVLQ
XUEDQL]DWLRQ DQGLQKDELWLQJRIIORRGSURQHDUHDV'XHWDO UHTXLUHIXUWKHU
HSLGHPLRORJLFDOUHVHDUFKRQWKHDVVRFLDWLRQEHWZHHQH[SRVXUHWRLQGRRUPRXOGIROORZLQJ
IORRGVDQGVKRUWDQGORQJWHUPKHDOWKHIIHFWV7KLVLVSDUWLFXODUO\WUXHIRUFKLOGUHQDQGRWKHU
YXOQHUDEOHSRSXODWLRQV%DUEHDXHWDO+VXHWDO)ORRGVZLOOFRQWLQXHWR
LQFUHDVHWKHEXUGHQRIQRQFRPPXQLFDEOHGLVHDVHV1&'VDQGSRRUPHQWDOKHDOWKJOREDOO\
SDUWLFXODUO\LQORZDQGPHGLXPLQFRPHFRXQWULHVZKHUHVXFKLVVXHVUHFHLYHOHVVDWWHQWLRQ
6XUYHLOODQFHGDWDIURPWKH8QLWHG6WDWHVKDYHUHSHDWHGO\GHPRQVWUDWHGWKDWH[DFHUEDWLRQRI
FKURQLFGLVHDVHVLVRQHRIWKHPRVWFRPPRQUHDVRQVIRUSUHVHQWDWLRQWRHPHUJHQF\IDFLOLWLHV
GXULQJDQGLPPHGLDWHO\DIWHUQDWXUDOGLVDVWHUV6KDUPDHWDO&RQVHTXHQWO\DQ\
IORRGUHODWHGGLVUXSWLRQVWRLQIUDVWUXFWXUHFDQFRQWULEXWHWRQHJDWLYHKHDOWKRXWFRPHVLQ
LQGLYLGXDOVZLWKXQPDQDJHGFKURQLFFRQGLWLRQV,QOLJKWRIWKHJURZLQJJOREDOHSLGHPLFRI
1&'V:+2DQGWKHDJLQJRISRSXODWLRQVLWZLOOEHFRPHLQFUHDVLQJO\LPSRUWDQWWR
HQVXUHWKDWSDWLHQWVZLWK&'5&VDUHPRQLWRUHGDQGWKHLUPHGLFDWLRQVXVWDLQHGGXULQJIORRGV
3V\FKRORJLFDOGLVWUHVVPD\DFFRXQWIRUDSRUWLRQRIWKHSK\VLFDOLOOQHVVH[SHULHQFHGIROORZLQJ
IORRGV5HDFKHUHWDOWKXVH[DFHUEDWLQJRYHUDOOIORRGUHODWHGPRUELGLW\DQGPRUWDOLW\
,QDGGLWLRQWRGLUHFWWUDXPD$VVDQDQJNRUQFKDLHWDO5HDFKHUHWDO+HRHWDO
1RUULVHWDO0DVRQHWDO/LXHWDO1HULDHWDORWKHU
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IDFWRUVDVVRFLDWHGZLWKSV\FKLDWULFYXOQHUDELOLW\IROORZLQJIORRGV$VVDQDQJNRUQFKDLHWDO
0DVRQHWDO/LXHWDO1HULDHWDO*DOHDHWDO0RUULVVH\
DQG5HVHU7DSVHOOHWDOQHHGWREHIXUWKHULQYHVWLJDWHGWRLGHQWLI\KLJKULVN
JURXSV1HULDHWDO,QRUGHUWRORZHUIORRGUHODWHGSV\FKLDWULFPRUELGLWLHVRXWUHDFK
VWUDWHJLHVWRDIIHFWHGFRPPXQLWLHVPHQWDOKHDOWKVXUYHLOODQFHDQGWKHDYDLODELOLW\RI
DSSURSULDWHVHUYLFHVVKRXOGEHLPSURYHG7KHLQGLUHFWLPSDFWVRIIORRGVRQKXPDQKHDOWK
UHTXLUHIXUWKHULQYHVWLJDWLRQ)RULQVWDQFHWKHLPSDFWRIIORRGVRQPDWHUQDODQGFKLOGKHDOWK
0&+DQGFKLOGQXWULWLRQQHHGVWREHEHWWHUXQGHUVWRRG*RXGHWHWDO7KLVLV
HVSHFLDOO\WUXHLQXUEDQSRRUDUHDVZKLFKDUHRIWHQORFDWHGRQIORRGSODLQV<HRDQG%ORQJ
1RUULVHWDO,QDGGLWLRQSUHJQDQWZRPHQDUHDSRSXODWLRQWKDWPD\EH
SDUWLFXODUO\YXOQHUDEOHWRGLVDVWHUV:omen’VHOHYDWHGULVNIRUZRUVHPHQWDOKHDOWKRXWFRPHV
IROORZLQJGLVDVWHUH[SRVXUH0DVRQHWDO/LXHWDOFRPELQHGZLWKQHJDWLYH
LPSDFWVRISUHQDWDOVWUHVVRQ0&+.LQQH\HWDO7RQJHWDO;LRQJHWDO
FDOOIRUDJUHDWHUDWWHQWLon  to  women’VUHSURGXFWLYHKHDOWKIROORZLQJIORRGHYHQWV
,QRUGHUWREHWWHUXQGHUVWDQGIORRGUHODWHGKHDOWKULVNVZHLGHQWLILHGWKHIROORZLQJ
NQRZOHGJHJDSV
- :KDWDUHWKHHIIHFWLYHFRQWH[WVSHFLILFSUHYHQWLYHPHDVXUHVWRORZHUIORRGUHODWHG
PRUWDOLW\DQGPRUELGLW\"
- :KDWLVWKHLPSDFWRIIORRGVRQSUHJQDQF\"
- :KDWLVWKHLPSDFWRIIORRGRQFKLOGQXWULWLRQSDUWLFXODUO\LQXUEDQSRRU"
- ,VWKHUHHSLGHPLRORJLFDOHYLGHQFHIRUWKHUROHRIIORRGVLQLQGRRUPRXOGJURZWKDQGWR[LF
FRQWDPLQDWLRQ",IVRZKDWDUHWKHORQJWHUPKHDOWKLPSDFWVRIWKHVHH[SRVXUHV"
- :KDWLVWKHORQJWHUPLPSDFWRIIORRGVRQQRQFRPPXQLFDEOHGLVHDVHVLQFOXGLQJFKURQLF
GLVHDVHDQGPHQWDOKHDOWKLOOQHVV"
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4.3. Limitations.7KHUHDUHVRPHOLPLWDWLRQVLQWKLVUHYLHZ)LUVWO\WKHKHDOWKRXWFRPH
FDWHJRULHVXVHGKHUHPD\QRWLOOXVWUDWHWKHIXOOH[WHQWRIWKHSRWHQWLDOGLUHFWDQGLQGLUHFW
KHDOWKLPSDFWVRIIORRGV+RZHYHUWKHFDWHJRULHVSUHVHQWHGKHUHHPHUJHGLQSUHYLRXV
$KHUQHWDO'XHWDODQGFXUUHQWOLWHUDWXUHUHYLHZVRQWKHWRSLF6HFRQGO\
JOREDOHSLGHPLRORJLFDOGDWDZHUHUHYLHZHGEXWIORRGH[SRVXUHDQGKHDOWKFRQVHTXHQFHVYDU\
JUHDWO\EHWZHHQORZDQGKLJKLQFRPHFRXQWULHV7KHUHIRUHFDXWLRQLVQHHGHGLQGUDZLQJ
JHQHUDOFRQFOXVLRQV
5. &21&/86,216
5HSRUWHGIORRGUHODWHGLPSDFWVRQKXPDQKHDOWKDUHZLGHVSUHDGDQGFRPSOH[)ORRGV
FRQWLQXHWRLPSDFWFRPPXQLWLHVXQHTXDOO\DQGLQGLIIHUHQWZD\VZLWKHIIHFWVUDQJLQJIURP
VKRUWWRORQJHUWHUPGLUHFWDQGLQGLUHFW+HDOWKRXWFRPHVGHSHQGRQERWKWKHFKDUDFWHULVWLFV
RIWKHIORRGLQJHYHQWDQGSHople’VYXOQHUDELOLW\7KHULVNIRUGLVHDVHRXWEUHDNVLQFUHDVHV
ZLWKSRSXODWLRQGLVSODFHPHQWDQGSRRUK\JLHQH3V\FKRORJLFDOGLVWUHVVLQVXUYLYRUVLVZHOO
GRFXPHQWHGDQGDFFRXQWVIRUDSRUWLRQRIDOOSK\VLFDOLOOQHVV7UHQGVLQXUEDQL]DWLRQEXUGHQ
RIGLVHDVHPDOQXWULWLRQDQGPDWHUQDODQGFKLOGKHDOWKJOREDOO\PHDQWKDWWKHXUEDQSRRU
ZRPHQDQGFKLOGUHQWKHHOGHUO\DQGWKRVHZLWKFKURQLFFRQGLWLRQVZLOOQHHGWREHEHWWHU
SURWHFWHGZLWKIORRGSUHSDUHGQHVVDQGPLWLJDWLRQSURJUDPV(SLGHPLRORJLFHYLGHQFHFDQ
LQIRUPWKHSROLF\DQGHPHUJHQF\SUHSDUHGQHVVXOWLPDWHO\FRQWULEXWLQJWREHWWHUKHDOWK
RXWFRPHVIRUIORRGLPSDFWHGFRPPXQLWLHV
 
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6. $33(1',&(6
$SSHQGL[$7DEOH0HGOLQHVHDUFKVWUDWHJ\XVHGWRLGHQWLI\VWXGLHVIRULQFOXVLRQ
$SSHQGL[%)LJXUH)ORZFKDUWRIDUWLFOHVHOHFWLRQSURFHVV
$SSHQGL[&7DEOH&KDUDFWHULVWLFVRINH\VWXGLHV

 
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$FNQRZOHGJPHQWV
:HZRXOGOLNHWRWKDQNWKHOLEUDULDQVIURPWKH4XHHQVODQG8QLYHUVLW\RI7HFKQRORJ\IRUWKHLU
DVVLVWDQFHZLWKLGHQWLILFDWLRQRIWKHDSSURSULDWHOLWHUDWXUHVHDUFKVWUDWHJ\:HZRXOGDOVROLNH
WRWKDQN0U0RKDPPDGUH]D0RKHEELIRUKLVDVVLVWDQFHZLWKV\QWKHVL]LQJWKH
HSLGHPLRORJLFDOLQIRUPDWLRQLQFOXGHGLQWKHUHVXOWVWDEOH7DEOH$


 
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
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IURPILHOGH[SHULHQFHWRSROLF\
UHFRPPHQGDWLRQV'LVDVWHU0HG3XEOLF+HDOWK3UHS
$VVDQDQJNRUQFKDL67DQJERRQQJDP(GZDUGV-*7KHIORRGLQJRI+DW<DL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
$VVDQDQJNRUQFKDL67DQJERRQQJDP66DPDQJVUL1(GZDUGV-*$7KDL
FRPPXQLW\
VDQQLYHUVDU\UHDFWLRQWRDPDMRUFDWDVWURSKH6WUHVV+HDOWK
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
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7KH
$XVWUDOLDQ1DWLRQDO8QLYHUVLW\&ROOHJHRI0HGLFLQHDQG+HDOWK6FLHQFH
%ORRP(*ULPVOH\/3HKUVRQ&/HZLV-/DUVVRQ/0ROGVDQGP\FRWR[LQVLQ
GXVWIURPZDWHUGDPDJHGKRPHVLQ1HZ2UOHDQVDIWHUKXUULFDQH.DWULQD,QGRRU$LU

%RXUTXH/6LHJHO-.DQR0:RRG0:HDWKHULQJWKH6WRUP7KH,PSDFWRI
+XUULFDQHVRQ3K\VLFDODQG0HQWDO+HDOWK$QQDOVRIWKH$PHULFDQ$FDGHP\RI
3ROLWLFDODQG6RFLDO6FLHQFH
%UDQGW0%URZQ&%XUNKDUW-%XUWRQ1&R[*DQVHU-'DPRQ6HWDO
0ROGSUHYHQWLRQVWUDWHJLHVDQGSRVVLEOHKHDOWKHIIHFWVLQWKHDIWHUPDWKRIKXUULFDQHV
DQGPDMRUIORRGV00:55HFRPP5HS
%UXQNDUG-1DPXODQGD*5DWDUG5+XUULFDQH.DWULQDGHDWKV/RXLVLDQD
'LVDVWHU0HG3XEOLF+HDOWK3UHS
%XVK53RUWQR\-6D[RQ$7HUU$:RRG57KHPHGLFDOHIIHFWVRIPROG
H[SRVXUH-RXUQDORI$OOHUJ\DQG&OLQLFDO,PPXQRORJ\-$OOHUJ\&OLQ,PPXQRO

&DUUROO%%DORJK50RUEH\+$UDR]*+HDOWKDQGVRFLDOLPSDFWVRIDIORRG
GLVDVWHUUHVSRQGLQJWRQHHGVDQGLPSOLFDWLRQVIRUSUDFWLFH'LVDVWHUV
&DVWHHO06REVH\00XHOOHU-)HFDOFRQWDPLQDWLRQRIDJULFXOWXUDOVRLOVEHIRUH
DQGDIWHUKXUULFDQHDVVRFLDWHGIORRGLQJLQ1RUWK&DUROLQD-(QYLURQ6FL+HDOWK$7R[
+D]DUG6XEVW(QYLURQ(QJ
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0RUE0RUWDO:NO\5HS&HQWHUVIRU'LVHDVH&RQWURODQG3UHYHQWLRQ0RUELGLW\
VXUYHLOODQFHDIWHU+XUULFDQH.DWULQD$UNDQVDV/RXLVLDQD0LVVLVVLSSLDQG7H[DV
6HSWHPEHU$WODQWD*$
&KDH(7RQJ:RQ.5KHH6+HQGHUVRQ77KHLPSDFWRIIORRGLQJRQWKHPHQWDO
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H[SRVXUHVLQ0LVVLVVLSSLIROORZLQJ+XUULFDQH.DWULQD&OLQ7R[LFRO3KLOD

GHO1LQQR&/XQGEHUJ07UHDGLQJZDWHU7KHORQJWHUPLPSDFWRIWKHIORRG
RQQXWULWLRQLQ%DQJODGHVK(FRQ+XP%LRO
'HVDOYR.+\UH$2PSDG'0HQNH$7\QHV/0XQWQHU36\PSWRPVRI
3RVWWUDXPDWLF6WUHVV'LVRUGHULQD1HZ2UOHDQV:RUNIRUFH)ROORZLQJ+XUULFDQH
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'X:)LW]*HUDOG*&ODUN0+RX;+HDOWKLPSDFWVRIIORRGV3UHKRVS'LVDVWHU
0HG
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ZZZHPGDWEHGDWDEDVH
(XULSLGRX(0XUUD\93XEOLFKHDOWKLPSDFWVRIIORRGVDQGFKHPLFDOFRQWDPLQDWLRQ
-3XEOLF+HDOWK
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7DEOH0HGOLQHVHDUFKVWUDWHJ\XVHGWRLGHQWLI\VWXGLHVIRULQFOXVLRQ
Key words relating to flood and flood-like disasters [exposure] 

IORRG25GLVDVWHU25WVXQDPL25KHDOWKGLVDVWHU25QDWXUDOGLVDVWHU25VWRUP25KXUULFDQH
DV0HGLFDO6XEMHFW+HDGLQJV0H6+RUNH\ZRUGVLQWKHWLWOHDEVWUDFWRUVXEMHFWKHDGLQJ

$1'
Key words relating to health outcomes [outcome] 

KHDOWK25SXEOLFKHDOWK25GLVHDV25LQIHFWLR25PRUWDOLW25PRUELGLW25LOOQHVV25HSLGHPLF
25LQMXU25KHDOWKVWDWXV25KHDOWKLPSDFW25KHDOWKHIIHFW25PHQWDOKHDOWK25VWUHVV25
DQ[LHW
DV0HGLFDO6XEMHFW+HDGLQJV0H6+RUNH\ZRUGVLQWKHWLWOHDEVWUDFWRUVXEMHFWKHDGLQJ

OLPLWV>'DWHRI3XEOLFDWLRQ±$EVWUDFW$YDLODEOH(QJOLVK/DQJXDJH+XPDQ@
 
7DEOH&KDUDFWHULVWLFVRINH\VWXGLHV
$XWKRUV\HDU /RFDWLRQ	\HDU
RIIORRG
6WXG\GHVLJQ 0DLQUHVXOWV
6+2577(50
6KRUWWHUPPRUWDOLW\
/LHWDO

+XQDQ&KLQD

&URVVVHFWLRQDOFRKRUW
VWXG\\HDUSRVWIORRG
+RXVHKROGVXUYH\
VXSSOHPHQWHGZLWKUHYLHZ
RIGHDWKFHUWLILFDWHV
FDVHVH[SRVHGWR
IORRGRUGUDLQDJHLVVXHV
DQGFRQWUROV
6WDQGDUG05RIWKHIORRGJURXS
DQGGUDLQDJHJURXS
KLJKHUWKDQFRQWURO
S
$OOFDXVH05DQG<3//IRUOHDGLQJGHDWK
FDXVHVKLJKHULQFDVHVWKDQLQWKHFRQWUROV
DQGLQWKHIORRGJURXSYHUVXVGUDLQDJHJURXS
3UDGKDQHWDO


1HSDO &URVVVHFWLRQDOVWXG\
PRQWKSRVWIORRGVXUYH\
DPRQJFKLOGUHQDJHG
Q DQGWKHLUDGXOW
SDUHQWVQ IRU
ZKLFKSUHIORRG
ORQJLWXGLQDOGDWDH[LVWHG
)ORRGUHODWHGIDWDOLW\UDWHVSHU
JLUOVER\VZRPHQPHQ
5LVNRIIDWDOLW\KLJKHUZKHQKRXVHVZHSW
DZD\55 &,ORZHU
6(655 &,DQGKRXVH
FRQVWUXFWHGRIWKDWFKYHUVXVEULFN55 
&,5LVNRIIDWDOLW\KLJKHULQ
DOOFKLOGUHQPRQWKSRVWIORRGYHUVXVEHIRUH
55 &,LQJLUOVDJH
YHUVXVER\V55 &,DQG
LQZRPHQYHUVXVPHQDWHDFKDJHJURXS
55 &,
%UXQNDUGHWDO


/RXLVLDQD86$
+XUULFDQH
.DWULQD
5HWURVSHFWLYHFRKRUWVWXG\
0RUWDOLW\GDWDFROOHFWHGLQ
WKHILUVWPRQWKVIURP
/RXLVLDQDDQGHYDFXHHVWR
RWKHUVWDWHV
GHDWKV0DMRUFDXVHVRIGHDWK
GURZQLQJLQMXU\DQGWUDXPD
KHDUWGLVHDVH(VWLPDWHGULVNRI
IDWDOLW\VLJQLILFDQWO\HOHYDWHGIRUWKRVHDJHV
GHVSLWHWKLVDJHFRKRUWUHSUHVHQWLQJ
RQO\RIWKLVSRSXODWLRQDQGEODFNVWR
WLPHVKLJKHUWKDQWKDWDPRQJZKLWHVIRUDOO
SHRSOHDJHG
<HRDQG%ORQJ


)LML,VODQGV 'HVFULSWLYH0RUWDOLW\GDWD
FROOHFWHGSRVWIORRG
GHDWKV5LVNRIIDWDOLW\VLJQLILFDQWO\
KLJKHUIRUPDOHV05YHUVXVIHPDOHV05
FKLOGUHQHWKQLF,QGLDQVLQKDELWLQJ
IORRGSODLQV05YHUVXV)LMLDQ05
+LJKGHDWKWROODWWULEXWHGWRWKHVXGGHQRQVHW
RIWKHIORRGVGXULQJQLJKWIDLOHGZDUQLQJ
V\VWHPDQGHYDFXDWLRQFRQVWUDLQWVQRERDWV
PDQ\FRXOGQRWVZLP
0LORMHYLFHWDO


(QJODQGDQG
:DOHV
5HWURVSHFWLYHORQJLWXGLQDO
VWXG\3RVWFRGHRI
UHVLGHQFHOLQNHGWRD
QDWLRQDOGDWDEDVHRIIORRG
HYHQWV
$QDO\VHVVXJJHVWHGDSRVWIORRGµGHILFLW¶RI
GHDWKVSRVWSUHIORRGUDWLR &,
3RVVLEO\EHFDXVHDGGUHVV
UHFRUGHGRQPRUWDOLW\GDWDPD\QRWEHWKDWRI
SHUPDQHQWUHVLGHQFHDQGXQLWRIDQDO\VLVZDV
SRVWFRGHRIUHVLGHQFHDVRSSRVHGWRWKH
DIIHFWHGLQGLYLGXDO
                                                          
05 PRUWDOLW\UDWH
<3// \HDUVRISRWHQWLDOOLIHORVW
55 UHODWLYHULVN
&, FRQILGHQFH,QWHUYDO
6(6 VRFLRHFRQRPLFVWDWXV 
,QMXULHV
6FKQLW]OHUHWDO


6D[RQ\
*HUPDQ\
&URVVVHFWLRQDOVWXG\
7HOHSKRQHVXUYH\LQIORRG
DIIHFWHGQHLJKERXUKRRGV
,QGD\VIROORZLQJWKHIORRG
LQGLYLGXDOVUHSRUWHGLQMXULHVVLJQLILFDQWO\
UHODWHGWRVNLQFRQWDFWZLWKIORRGZDWHU
25 &,
=DKUDQHWDO


(DVW7H[DV86$

$QDO\WLFDOVWXG\$QDO\VLV
RIFRXQW\ZLGHIORRG
HYHQWVLQ7H[DVIURP
±
SHRSOHLQMXUHGDQGNLOOHGLQIORRGV
$IWHUDGMXVWLQJIRUFKDUDFWHULVWLFVRIEXLOW
HQYLURQPHQWDQG6(6ULVNRIIDWDOLW\
LQFUHDVHVZLWKWKHOHYHORISUHFLSLWDWLRQRQWKH
GD\RIWKHIORRG25 IORRGGXUDWLRQ
25 SURSHUW\GDPDJHFDXVHGE\WKH
IORRG25 SRSXODWLRQGHQVLW\
25 DQGVRFLDOYXOQHUDELOLW\
25 
7R[LF([SRVXUH
)R[HWDO

/RXLVLDQD86$

+XUULFDQH
.DWULQD
&URVVVHFWLRQDODQDO\WLFDO
VWXG\SKDVHVRIVHGLPHQW
VDPSOLQJPRQWKV
SRVWIORRGLQDIIHFWHG
DUHDVFRPELQHGZLWK
FROOHFWLRQRIWDUJHWRUJDQ
DQGKHDOWKHIIHFWVGDWD
&RQWDPLQDQWVIRXQGWREHQRWVSHFLILFWR1HZ
2UOHDQVDUHDRUWRSRVWKXUULFDQHEXWWRDQ\
LQGXVWULDOL]HGDUHDRIIUHTXHQWO\
UHSRUWHGFKHPLFDOVRIFRQFHUQIRUKHDOWK
IRXQGDWFRQFHQWUDWLRQVH[FHHGLQJUHVLGHQWLDO
VRLORUZDWHUVFUHHQLQJOHYHOV
&R[HWDO


/RXLVLDQD86$

+XUULFDQH
.DWULQD
&RKRUWVWXG\
5HWURVSHFWLYHDQDO\VLVRI
0LVVLVVLSSL3RLVRQ&RQWURO
&HQWUHFDOOVPDGHLQWKH
ZHHNVSRVWIORRG

6LJQLILFDQWLQFUHDVHLQFDOOVUHODWHGWR
H[SRVXUHVWRODPSRLO25 &,
JDVROLQH&,
FDUERQPRQR[LGH&,DQG
IRRGSRLVRQLQJ&,DV
FRPSDUHGWRDYHUDJHLQ\HDUV

&RPPXQLFDEOHGLVHDVHV
Water borne disease: gastrointestinal 
6FKZDUW]HWDO


'KDND
%DQJODGHVK
FRQVHFXWLYH
IORRGV

/RQJLWXGLQDOVWXG\
\HDUVXUYHLOODQFHGDWDRQ
FKLOGUHQDQGDGXOWVZLWK
GLDUUKRHDV\PSWRPV
)ORRGVSHULRGVFRPSDUHG
WRVHDVRQDOO\PDWFKHG
FRQWUROSHULRGV
,QDOOIORRGDVVRFLDWHGGLDUUKHDOHSLGHPLFV
FKROHUDZDVDSUHGRPLQDQWFDXVH
,5 FRPSDUHGWRFRQWUROSHULRG
IROORZHGE\URWDYLUXV,QIORRGVRI
DOOIORRGUHODWHGLOOQHVVDQGRIGHDWKV
DWWULEXWHGWRGLDUUKHDOGLVHDVH
6KLPLHWDO


*RDODQGD
8SD]LOODUXUDO
%DQJODGHVK
IORRGVRI
DQG
4XDOLWDWLYHUHWURVSHFWLYH
VWXG\ZLWKKRXVHKROGV
PRVWDIIHFWHGLQSUHYLRXV
IORRGVTXHVWLRQQDLUHV
LQWHUYLHZVDQGIRFXV
JURXSV
,QERWKIORRGVWZRWKLUGVWXEHZHOOVVRXUFHV
RIGULQNLQJZDWHUDQGODWULQHVZHUH
LQXQGDWHGRIKRXVHKROGVUHSRUWHG
GLDUUKRHDDQGUHSRUWHGIHYHU
9ROODDUGHWDO


-DNDUWD
,QGRQHVLD

&RPPXQLW\EDVHGFDVH
FRQWUROVWXG\SDWLHQWV
SUHVHQWLQJZLWK
6DOPRQHOODUHODWHGIHYHU
QRQ6DOPRQHOODIHYHU
SDWLHQWFRQWUROVDQG
UDQGRPO\VHOHFWHG
FRPPXQLW\FRQWUROV

)ORRGLQJRIKRXVHZDVVLJQLILFDQWO\
DVVRFLDWHGZLWKLQFUHDVHGULVNRISDUDW\SKRLG
IHYHUFRPSDUHGZLWKFRPPXQLW\FRQWUROV
25&,FRPSDUHG
ZLWKIHYHUFRQWUROV25&,

                                                          
25 RGGVUDWLR
,5 LQFLGHQFHUDWH
6FKQLW]OHUHWDO


6D[RQ\
*HUPDQ\
&URVVVHFWLRQDO
7HOHSKRQHVXUYH\LQIORRG
DIIHFWHGQHLJKERXUKRRGV
6NLQFRQWDFWZLWKIORRGZDWHUVLJQLILFDQWO\
DVVRFLDWHGZLWKRQVHWRIGLDUUKRHD25 
&,RILQWHUYLHZHG
SHRSOHUHSRUWHGRQVHWRIGLDUUKRHDLQGD\V
IROORZLQJWKHIORRG
&DUUROOHWDO

&DUOLVOH(QJODQG

&URVVVHFWLRQDOTXDOLWDWLYH
VWXG\PRQWKSRVW
IORRGDPRQJIORRGDIIHFWHG
LQGLYLGXDOV
6WRPDFKXSVHWVDWWULEXWHGWRWKHIORRGV
<HHHWDO

7H[DV86$
+XUULFDQH
.DWULQD
&URVVVHFWLRQDOVWXG\
6XUYHLOODQFHGDWDFROOHFWHG
ZHHNVSRVWIORRGIURP
HYDFXHHVUHVLGLQJLQD
PHJDVKHOWHU
$GD\ORQJRXWEUHDNRIJDVWURHQWHULWLV
FRQILUPHGZLWKGLDUUKRHDDQGYRPLWLQJ
DWWULEXWHGWRQRURYLUXV,5SHU
SHUVRQVSHUGD\RIVWXG\SRSXODWLRQIHOO
LOO

Water borne disease: respiratory and skin infection 
0XUUD\HWDO


7H[DV86$
+XUULFDQH
.DWULQD
&URVVVHFWLRQDOVWXG\
6XUYHLOODQFHGDWD
LQFOXGLQJVSHFLPHQ
FROOHFWLRQFROOHFWHG
ZHHNVSRVWIORRGIURP
HYDFXHHVUHVLGLQJLQD
PHJDVKHOWHU
HYDFXHHV0RVWRIWHQUHSRUWHG
V\PSWRPVOLNHO\DWWULEXWHGWRH[SRVXUHWR
IORRGZDWHUFRXJKRXWRI
VXUYH\HGUXQQ\QRVHRXWRI
LQFUHDVHGRYHUWLPHUDVKRXWRI
LQWKHILUVWGD\VSRVWIORRGDQGVRUH
WKURDWRXWRI
&DUUROOHWDO

&DUOLVOH(QJODQG

&URVVVHFWLRQDOTXDOLWDWLYH
VWXG\PRQWKSRVW
IORRGDPRQJIORRGDIIHFWHG
LQGLYLGXDOV
5HFXUULQJIOXOLNHV\PSWRPVWKURDWDQGRWKHU
LQIHFWLRQVFRXJKVJHQHUDOVLFNQHVVDWWULEXWHG
WRWKHIORRGV
5HDFKHUHWDO


/HZHVLQ
6RXWKHUQ(QJODQG

+LVWRULFDOFRKRUWVWXG\
PRQWKVSRVWIORRG
WHOHSKRQHLQWHUYLHZVZLWK
FDVHVKRXVHIORRGHG
DQGFRQWUROVQRW
IORRGHGKRXVHKROGVIURP
VDPHSRVWFRGHV
)ORRGLQJRIKRXVHDVVRFLDWHGZLWKLQFUHDVHG
ULVNRIHDUDFKH55 S
JDVWURHQWHULWLV55 SUHVSLUDWRU\
LOOQHVVLQDGXOWVZLWKSUHH[LVWLQJDVWKPD
55 S,QDGXOWVWKHULVN
HVWLPDWHVIRUSK\VLFDOLOOQHVVHVGHFOLQHGDIWHU
DGMXVWPHQWIRUSV\FKRORJLFDOGLVWUHVV
9DFKLUDPRQHW
DO

7KDLODQG 'HVFULSWLYHVWXG\PRQWK
SRVWIORRGPDOHDQG
IHPDOHIORRGDIIHFWHG
SDWLHQWVFRPSODLQLQJRI
VNLQSUREOHPVZHUH
FOLQLFDOO\HYDOXDWHG
'HUPDWRVHVSDWLHQWVDQGLQIHFWLRXV
VNLQFRQGLWLRQVSDWLHQWVPRVW
FRPPRQO\GLDJQRVHG7ZRFDVHVRIIXQJDO
LQIHFWLRQ
1RHHWDO

/RXLVLDQD86$

>+XUULFDQHV
.DWULQDDQG5LWD@
5HWURVSHFWLYHFRKRUWVWXG\
RXWRI
ZRUNHUVUHSDLULQJEXLOGLQJV
GDPDJHGGXULQJKXUULFDQH
FRPSODLQLQJRIVNLQUDVKHV
ZHUHFOLQLFDOO\HYDOXDWHG

6OHHSLQJLQSUHYLRXVO\LQXQGDWHGKXWV
VLJQLILFDQWO\DVVRFLDWHGZLWKUDVK25 
&,DIWHUDGMXVWLQJIRU
UDFHHWKQLFLW\DQGRFFXSDWLRQ5DVKSRVVLEO\
OLQNHGWRPLWHLQIHVWDWLRQ
Water borne disease: leptospirosis 
*D\QRUHWDO


+RQROXOX+DZDLL

'HVFULSWLYHVWXG\
PRQWKSRVWIORRG
SHUVRQVUHVSRQGHGWRWKH
VXUYH\GHQRPLQDWRU
XQNQRZQLQWHUYLHZV
ZLWKIDFXOW\DQGVWDII
:LWKLQGD\VDIWHUFRQWDFWZLWKIORRGZDWHU
IHEULOHLOOQHVVUHSRUWHGE\)HYHU
UHSRUWHGE\IDFXOW\RUVWDII
VWXGHQWVDQGFOHDQXSFUHZFDVHVRI
OHSWRVSLURVLVFRQILUPHGLQERWKFDVHVGXHWR
RSHQZRXQGVH[SRVHGWRIORRGZDWHU
0DVNH\HWDO

0XPEDL,QGLD

&URVVVHFWLRQDOVWXG\
VHUXPVDPSOHV
(LJKWIROGKLJKHUULVNRIFRQWUDFWLQJ
OHSWRVSLURVLVGXULQJIORRGFRPSDUHGWRWKH
 FROOHFWHGIURPKRVSLWDOL]HG
SDWLHQWVZLWKFOLQLFDO
V\PSWRPVRIOHSWRVSLURVLV
VHDVRQDOPDWFKHGFRQWUROIURPIRXUSUHYLRXV
\HDUV

9DQDVFRHWDO


$UJHQWLQD

'HVFULSWLYHVWXG\'DWD
IURPQDWLRQDOUHIHUHQFH
ODERUDWRU\
ZKHUHVXVSHFWHGFDVHVRI
OHSWRVSLURVLVZHUHUHIHUUHG
([SRVXUHWRIORRGZDWHUDVLJQLILFDQWULVN
IDFWRUIRUFRQWUDFWLQJOHSWRVSLURVLV25 
&,
.DZDJXFKLHW
DO

.KDPRXDQH
3URYLQFHWZR
UXUDOGLVWULFWV
3'5
&URVVVHFWLRQDOVWXG\
UDQGRPO\VDPSOHG
UHVLGHQWVDJHG
/HSWRVSLURVLVHQGHPLFLQ
WKDWSURYLQFH
VHURSUHYDODQFH

)ORRGLQJRIDKRXVHDVLJQLILFDQWULVNIDFWRU
IRUFRQWUDFWLQJOHSWRVSLURVLV25 
&,
/21*7(50
%LUWK2XWFRPHV
;LRQJHWDO


/RXLVLDQD86$

>+XUULFDQHV
.DWULQDDQG5LWD@
3URVSHFWLYHFRKRUWVWXG\
PRQWKVSRVWGLVDVWHUV
DGXOWZRPHQZKR
ZHUHSUHJQDQWRUEHFDPH
SUHJQDQWLPPHGLDWHDIWHU
KXUULFDQHV
7ZRIROGKLJKHUULVNRISUHWHUPELUWK
25 SDQGWKUHHIROGKLJKHUULVNRI
ORZELUWKZHLJKWLQIDQW25 SLQ
ZRPHQZKRH[SHULHQFHGRUPRUHVHYHUH
KXUULFDQHHYHQWVDVRSSRVHGWRIHZHU
7RQJHWDO


1RUWK'DNRWD
86$
+LVWRULFDOFRKRUWVWXG\
&RXQW\OHYHOELUWKILOHV
IURP1RUWK'DNRWDSUH
IORRG
±DQGSRVW
IORRG±ZHUH
DQDO\VHG

3RVWIORRGKLJKHUULVNRIORZELUWKZHLJKW
ELUWKV25&,SUHWHUP
ELUWKV25&,DQG
PDWHUQDOPHGLFDOULVNVFRPSDUHGWRSUHIORRG
DIWHUDGMXVWLQJIRUPDWHUQDOFKDUDFWHULVWLFV
DQGVPRNLQJ
3V\FKRVRFLDOKHDOWK
&KDHHWDO


.RUHD &DVHFRQWUROVWXG\
PRQWKVSRVWIORRG
FDVHVUHVLGHQWVLQKHDYLO\
IORRGHGDUHDVDQG
FRQWUROVUHVLGHQWVLQQRQ
IORRGHGDUHDVVXUYH\HG
DJHG
([SRVXUHWRIORRGVDVVRFLDWHGZLWKKLJKHU
LQFLGHQFHRIKHDGDFKHVFDVHVYHUVXV
FRQWUROVVOHHSLQJGLVRUGHUV
FDVHVYHUVXVFRQWUROVKHDUW
SDOSLWDWLRQVFDVHVYHUVXV
FRQWUROVSRVWIORRGDQ[LHW\FDVHV
YHUVXVFRQWUROVV\PSWRPVRI376'
FDVHVYHUVXVFRQWUROV
DOOUHVSRQGHQWVUHSRUWHGQRWVXIIHULQJIURP
PHQWDOKHDOWKGLVRUGHUVLQWKHSDVW
3DUDQMRWK\HW
DO
(QJODQG &URVVVHFWLRQDOVWXG\
PRQWKVSRVWIORRG
LQGLYLGXDOVVXUYH\HG
7ZRWRILYHIROGKLJKHUSUHYDOHQFHRIPHQWDO
KHDOWKV\PSWRPVLQSHRSOHZKRVHKRXVHV
ZHUHIORRGHGYHUVXVFRQWUROV+LJKHVW
SUHYDOHQFHZKHUHZDWHUZDVDERYHIORRUOHYHO
25 SV\FKRORJLFDOGLVWUHVV25 
DQ[LHW\25 GHSUHVVLRQ25 
SUREDEOH376'DVFRPSDUHGWREHORZ
25 DQGUHVSHFWLYHO\RU
RXWVLGHWKHKRXVH25 DQG
UHVSHFWLYHO\
0DVRQHWDO

(QJODQGORFDWLRQ
DQG\HDURIIORRG
&URVVVHFWLRQDOVWXG\
PRQWKVSRVWIORRG
RIUHVSRQGHQWVVFRUHGRYHUWKUHVKROG
WREHFODVVLILHGIRUGHSUHVVLRQIROORZHGE\
                                                          
376' SRVWWUDXPDWLFVWUHVVGLVRUGHU
7DEOH&KDUDFWHULVWLFVRINH\VWXGLHV
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